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Se/co gets top grinding performance 
at rock-bottom cost with the 


NEW HEALD MODEL 273A UNIVERSAL 


The Heald Model 273A Universal Internal Grinder 
shown above is installed at the Seleo Grinding Com- 
pany — a small but busy job shop in southern Calli- 
fornia. Here it is used to grind straight or tapered 
1.D.s and O.D.s, and for rotary surface grinding of 
flat, convex or concave surfaces of a wide range of 
work — from individual parts to production runs. And 
it easily handles every job with far greater speed, 
accuracy,-precision and finer finish than could be ob- 
tained on any of their previous equipment. 

Until the advent of this Universal Grinder, most 
small job shops (and many larger ones, too) couldn't 
afford a machine of this type. But the Heald 273A 


costs about hal/ as much as comparable machines to- 
day, and less than similar machines (with fewer fea- 
tures) cost in 1947! 

Incorporating the latest advances in the grinding 
art, it holds tolerances to within .OOOL” in routine pro- 
duction, and within .000050" in special cases. Features 
include hydrostatic antifriction ways, full 20” table 
travel, several wheelhead positions, infinitely variable 
workhead speed from 150 to 450 rpm and 90 degree 
workhead swivel for rotary surface grinding. 

Ask your Heald engineer for information on the 
New 273A the only completely new machine with 
1960 performance and a 1947 price tag. 
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METALWORKING REPORT 


Significant current developments in 
tooling and production processes 


PAILS ESEY 


CUTTING 
Off-Shelf Specials 


Vertical-spindle turning machines, 
assembled to order as special ma- 
chines from standard components, 
are being produced by Motch & Mer- 
ryweather, Cleveland. Basic aim is to 
provide a special machine at mini- 
mum cost and delivery time, and to 
provide for retooling by substitution 
of standard elements. 

The concept has developed out of 
previous vertical turners M&M has 
built on special machines. Basically 
the machines consist of a standard 
spindle hung on the front of the base 
and a column mounted to the base 
with a precise relationship to the 
spindle. The desired operating slides 
can then be mounted in any position 
on the column by drilling an appro- 
priate hole pattern in the face of the 
column. 

The machines can be built with 
one, two, or three spindles because 
two base sizes are available, which 
can be used singly or in combination. 
Time to engineer and assemble one 
of the special machines is ten weeks, 
but Motch & Merryweather expects 
to reduce this to seven or eight 
weeks. 


FORMING 


Automation for Cabinet Bending 


An upright 4-post tangent bender is 
the key to automated production for 
home-laundry cabinets on a combina 
tion press and welding line. The 
bender is built like a press so the 
flat cabinet sheet with flanged edges 
can be turned up into U shape, then 
passed straight through the machine 
to the next operation. 

The line was developed by Taylor- 
Winfield Corp, Warren, Ohio, for an 
appliance manufacturer. Sheets are 
destacked, blanked, punched, 
flanged, U-formed, and embossed 
Then corner gussets, top braces, and 
struts are fed mechanically to posi- 
tion and spotwelded into the box. 

After destacking, an idle station 
centers the sheet and senses that 


there is just one sheet in position 
before the sheet is fed to a 300-ton 
punching and notching press. A sec- 
ond 300-ton press does the flanging 
all around. Then the cabinet wrap- 
per is fed from an idle station to the 
tangent bender. Upper tooling is 
fastened to the crown; the lower 
clamp and rocker dies to a moving 
member below. 

After wing forming, the work is 
transferred to a special hydraulic 
forming machine that produces the 
built-in flanges and corner emboss- 
megpts. 


FORMING 
Formed by Nitrogen 


Explosive forming by several meth- 
ods has captured the imagination of 
American engineers, especially in the 
aviation and missile industries. But 
the Soviets have not been idle. They 
claim that parts can be formed in 
dies, or bulged, by use of liquid 
nitrogen. 

A shock-type expansion is created, 
it is claimed, by allowing liquid nitro 
gen to expand at room temperature. 
The transition from the liquid to 
gaseous state occurs in one second. 
One liter of liquid yields 609 liters 
of gas. Pressure buildup to 8500 psi 
is reported. 

In the Russian setup, the flat metal 
strip or sheet is laid onto the lower 
die and a hermetically sealed lid is 
clamped on top. Piping, metering and 
vaporizing equipment are connected 
to the lid. After expansion, the gas 
eous nitrogen is pumped off and re- 
used (evidently it is cooled and com- 
pressed to the liquid state). 


INSPECTION 
Portable Spectroscope 


Most spectroscopes are large pieces 
of laboratory equipment to which a 
metallic sample must be taken from 
the shop. The sample is sputtered in 
an electric arc, and the light rays 
emitted in the arc correspond to the 


elements present in the alloy. Both 
qualitative analysis (kinds of alloys 
present) and quantitative analysis 
(percentages of each alloy in the 
sample) can be made quickly. 

The same kind of checks can now 
be made with a hand-held instru- 
ment. Outdoor and indoor use is 
practical, and the exteriors or inte- 
riors of parts, structures, or castings 
can be checked. 

The RDM spectroscope is a prod- 
uct of VEB Rathenower Optische 
Werke, Rathenow (D.D.R.) A trans- 
former box, operating on 220 ac, sup- 
plies current at 25-40 v to the “gun.” 
When the tungsten electrode is 
touched to the metal object, an arc 
is created. 

The light from the arc passes 
through a prism to create the de- 
sired spectrum, which is viewed 
through an eyepiece. By means of a 
graduated collar, the eyepiece is 
focussed to one portion of the spec- 
trum only (the dispersion is too 
great to see the whole spectrum at 
once). By turning a button, the spec- 
trum lines are made to pass a fixed 
mark in the viewing field. A scale 
with magnifier enables one to co- 
ordinate each spectrum line to a 
definite value or wavelength. 


Stable Gage Blocks 


As part of the National Bureau of 
Standards’ efforts to achieve accu- 
racy of 1 part in 10 million for gage- 
block calibrations, scientists have 
been working on development of 
more stable blocks. Three types of 
blocks, developed by M R Meyerson, 
show dimensional stability consider- 
ably greater than the best commer- 
cial blocks, it is said. 

The most stable blocks were made 
of annealed 410 stainless steel, ni- 
trided to a depth of 0.009 in., ground 
to within 0.003 in. of finished size, 
stress relieved at 975 F for 3 hr in 
cracked ammonia atmosphere, and 
lapped. The process left the blocks 
with a 0.005-in. case. Growth amount- 
ed to two-tenths of a millionth in a 
year. 

The nitrided non-gaging surfaces 
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of the 410 blocks had a frosty gray 
appearance. A group of these blocks 
had the frosty layer removed by 
grinding, but similar stability was 
indicated. 

Through-hardened 52100 steel was 
not quite as stable. Growth was four- 
tenths of a millionth in a year. These 
blocks were heat treated by austeni- 
tizing at 1550 F for 30 min., quench- 
ing in accelerated quenching oil, 
stabilized by refrigerating at -140F 
for 18-24 hr, tempering at 250 for 1 
hr, refrigerating again at -140 F for 
18-24 hr and tempering at 250F for 
9 hr. The blocks were ground and 
stress relieved at 240 F for 3 hr be- 
fore final lapping. This treatment re- 
duces unstable austenite content to 
less than 2%. 

According to the Bureau, commer- 
cial hardened steel blocks of AA 
grade showed a shrinkage of 
0.0000007 to 0.0000019 in. per in. per 
year, or an average of 0.0000011 in. 
per in. 


HEAT TREATING 
Nitrided Titanium 


Experiments at the Nat’] Bureau of 
Standards have shown that pure ti- 
tanium can be nitrided successfully 
in pure nitrogen. The depth of case 
increases with the time of treatment 
in a parabolic relationship and con- 
sists of a surface film 0.0005 in. thick, 
covering a principal layer of 0.004 
in. on specimens treated for 48 hr. 
After 168 hr, the total case thick- 
ness increased to 0.008 in. This is 
markedly different from the results 
obtained by nitriding in ammonia, 
where maximum case obtainable is 
0.004 in., and further treatment re- 
duces the case thickness. 

The process is not applicable to 
titanium alloy Ti-6A1-4V because the 
surface layer is thinner than on un- 
alloyed metal, and elongated nitride 
grains penetrate deeply into the core 
at a 45° angle with the surface. 
These act as stress raisers and se- 
riously reduce the impact resistance, 
which is in no way affected on pure 
titanium. 


WELDING 
Wide-Gap Brazing 


A new type of brazing alloy that 
can bridge joint clearances up to 
1/16 in. with a dependable brazed 
joint is now commercially available. 
A big advantage is that it eliminates 
costly machining operations neces- 
sary to achieve the 0.003-in. clear- 
ance required for other types of 





THE OUTLOOK: 


The AM/MM Index of Metalworking Production has been holding 
steady at 108 (1957=100) for the past three months. Many seg- 
ments of the industry are anxiously awaiting the upswing promised 
by reports of increased capital spending; some are wondering if it’s 
coming at all. For details, see page 81. 





brazing alloys (AM—Nov 3 ’58, p96). 

Developed by the Metallurgical 
Products Dept, General Electric Co 
(Detroit), the Wide-Gap Series is 
one of three new types of high- 
strength high-temperature brazing 
alloys for joining type 321, 347, and 
other stainless steels, as well as the 
super alloys such as René 41. The 
other two are: a general-purpose al- 
loy for high-temperature brazing, 
and a honeycomb brazing alloy for 
thin-core materials (0.001 to 0.005 
in.) 

All the new alloys are produced 
by vacuum melting, which the De- 
partment says assures a cleaner al- 
loy, essentially free from inclusions, 
undesirable impurities, oxides, and 
absorbed gases. 


ASSEMBLY 


Semiconductor Automation 


Assembly of diodes will be automat- 
ic at Amperex Electronic Corp’s new 
Slatersville, R I, plant that will open 
this year. The company has a com- 
pletely mechanized assembly ma- 
chine. 

Also announced is the strong prob- 
ability that an automated assembly 
machine for transistors—the com- 
pany’s new post-alloy-diffused type 
—will be ready for production with- 
in two years. This has significance 
because it will lower transistor costs, 
and will also improve exact tran- 
sistor quality control, which is nor- 
mally difficult. Though a high pro- 
portion of production transistors 
will operate satisfactorily, exact 
properties cannot be determined un- 
til inspection after assembly. For this 
reason there are many more types 
(coded grades) than necessary. 

Automated assembly should re- 
duce the variation in properties and 
response, reducing the number of 
grades within each general type of 
transistor. 


FINISHING 


Strip-Stock Painter 


Coiled aluminum stock in widths 
from 2 to 66 in. is being painted au- 
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tomatically by a line developed by 
Kaiser Aluminum, Ravenswood, 
W Va. The equipment unwinds the 
stock, cleans, rinses, chemically pre- 
coats, and rerinses. Stock is then 
dried and passed through paint rolls 
that coat one side or two, baked in 
a three-stage oven 100 ft long, 
quenched, and finally rewound into 
coils. 

Called Kaiser Kote, the prepainted 
metal is available in many colors; 
will stand blanking, bending, crimp- 
ing, and other operations without 
damage to the finished surface. Prin- 
cipal application is architectural, as 
in sun awnings and siding. 


Camshafts are Barrel Finished 


Burrs on the teeth of oil-pump 
gears integral with Vauxhall cam- 
shafts are removed by barrel tum- 
bling in an unusual setup. Shafts are 
mounted in special fixtures attached 
to the doors of the barrel; 16 per 
door for four-cylinder models, 8 per 
door for six-cylinder models. Four 
doors are used on each barrel, with 
four spares that can be loaded while 
the others are in process. Spring 
clips cover the center bearing oil 
hole, and a rubber fillet, which is 
part of the jig, seals off oilways in 
rear and bearings. Loaded doors are 
rinsed in sodium metasilicate solu- 
tion to remove surplus lubricant be- 
fore loading into barrel. 

Triangular ceramic chips are em- 
ployed for deburring and remain in 
the barrel until worn beyond satis- 
factory limits, but water and com- 
pound are renewed for each load. 
Barrel speed is 19 rpm and normal 
time is 1 hr. Shafts do not move in 
respect to each other, but the media 
flows over and between them. 

In addition to deburring the gear 
teeth, the process also cleans up the 
edges of the cams and journal but 
without significant radiusing. 


MATERIALS HANDLING 


Shock Fuse 


Rough handling can now be detect- 
ed after a package has reached its 
destination; an inexpensive shock- 
overload indicator by Convair In- 
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struments, San Diego, shows red if 
a load has been mishandled 

The detector is a small L'% 
by 1% in., that can be mounted with 
sensitive equipment inside a crate, 
box, or any container. If the load is 
subject to shock over a_ pre-set 
amount, a spring-loaded mass trips 
to expose a red color spot behind a 
clear plastic cover. The device is 
sensitive to acceleration in one lon- 
gitudinal direction and all transverse 
directions, so it may be oriented. 
Two units will detect shock in any 
direction. 

Sensitivity may be adjusted, and 
can be made different in different di- 
rections. Cost is only $20 in lots of 
1000. 


unit, 


Aging Oven Gets Lift 


Pinched for shop space, a Chevrolet 
Motors plant recently relieved some 
of its congestion. The solution: Hang 
an aging oven from plant trusses, 
and use an inclined conveyor to de- 
liver aluminum castings to the oven. 

Space savings at Chevrolet’s Alu- 
minum Foundry Div (Massena, NY) 
amount to 4500 sq ft. Trucking and 
conveying are simplified, too. 

The oven, which strain relieves 
aluminum castings, hangs only 8 ft 
below the roof trusses. An inclined 
conveyor picks up the castings at the 
cleaning department and delivers 
them to the overhead oven, which is 
150 ft long and 30 ft wide. Timing 
of the oven’s built-in handling sys 
tem is synchronized with that of the 
inclined conveyor. Castings move 


through the oven on conveyor hooks, 


after four hours of 


reach exit end 


heat treatment 


MATERIALS & COMPONENTS 


Higher-Temperature Aluminum 


Extruded aluminum for higher- 
than-usual temperatures is being im 
pact-formed from sintered powdered 
metal, according to Aluminum Co of 
America. One sample part is a %4- 
in. tube with integral fins, which can 
also be produced in a spiral. The 
tube can be produced in lengths up 
to 14 ft, to dimension tolerances (on 
the tube wall) of 0.003 in., and with 
up to 10 fins. Applications are in 
atomic energy, aircraft, and missiles. 

The AMP impacts are being pro- 
duced at the Edgewater, N J, Alcoa 
plant. Result of combining impact 
extrusion with sintered powder met- 
al is to raise the operating tempera- 
ture range for: precision parts. 


Super-Pure Die Castings 


Die castings of super-purity alu- 
minum are being produced by the 
Nelmor Manufacturing Corp, Euclid, 
Ohio. The technique was developed 
by David Morgenstern, president of 
the company, in cooperation with 
Howard Fromson, president of From- 
son Orban Co, Inc, New York City. 
Lurium alloys, which are 99.99% 
pure aluminum, were used through- 
out the experimental and develop- 
ment processes to achieve a brilliant, 
homogeneous, high-finish casting. 
Anodized results achieved are said 


to produce the brightest finish ever 
obtained in a die casting, even ex- 
ceeding that of chrome. After ano- 
dizing, the castings can be dyed to 
simulate gold, silver, platinum, or 
brass, as well as any color in the 
spectrum. 
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MANUFACTURING CONTROL 
Keeping Tabs on Costs 


It’s difficult to keep costs in line 
with a budget, even when a plant 
has only one project. But a company 
that has 200 projects—each with its 
own budget—really has problems. 

Thanks to a computer and a cath- 
ode-ray tube, one West Coast com- 
pany now receives, only ten days 
after month’s end, 200 graphs that 
show executives at a glance wheth- 
er costs on each project are being 
held in line with the budget. 

The Rocketdyne Div of North 
American Aviation, Inc, developed 
the program, which it calls ABC (AlI- 
locations for Budgetary Control). 
Here’s the way it works: Cost de- 
tails on each project are transferred 
daily to punched cards. At month’s 
end, all data, put on magnetic tape, 
goes to a computer. Here the data 
is converted into graphic informa- 
tion and projected on a 7-in. cath- 
ode-ray tube, then photographed. 

On each graph are two plots: one 
line represents planned expenditures, 
the other shows actual expenditures. 
For quick reference, the difference 
between the two lines is printed nu- 
merically. 
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SURFACE BROACHING... 


Requirements are simple, 
Possibilities unlimited 


Have you thoroughly investigated the possibilities of surface 
broaching for your cost-reduction program? Surface broaching is 
faster and more efficient than many other machining methods; it 
improves accuracy and finish; requires less floor space; lengthens 
tool life. And its application is broader than you may realize: 

e any part which allows cutter teeth to pass across the face of the 
machined surface, without interference from work or fixture, is 
logical for surface broaching. 
any part produced on a continuous basis, or nearly so, justifies 
initial tooling costs 
or, on a job lot production basis, families of parts can be broached 
profitably with interchangeable tooling 
several surfaces can be broached simultaneously, or in one or 
more settings of the workpiece 
even fragile or light parts can be tooled up to withstand the 
broaching thrust 
parts which cannot be tooled for broaching often can be re- 
designed to take advantage of surface broaching’s economies 

A variety of interesting examples are shown above and on the pages 

following. Cincinnati Surface Broaching Specialists will be glad to 

discuss applications in your shop. SPECIAL MACHINE DIVISION, THE 

CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO. 


+ Vertical and Horizontal Broaching Machines + Complete Production Lines 
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The Finest SURFACE BROACHING 


Automatic fixtures on this CINCINNATI No. 15-66 Duplex Vertical give the oper- 
ator an assist. Operation: broach half-bore, joint faces and slot in connecting 
rods and caps. Production, 102 pairs per 50 minute hour. 
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DESIGNERS AND BUILDERS OF SPECIAL MACHINES © VERTICAL AND HORIZONTAL BROACHING 
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is Performed on Machines 


Built and Equipped by CINCINNATI 





MACHINES 


‘ 
Surface broaching often can be one of the most 
economical of all machining operations. It’s espe- 
cially low in cost when performed on a completely 
equipped CINCINNATI, because two major factors are 
the built 
practical tooling. 

Consider the machine for a moment. CINCINNATI 
Broaching Machines have the latest and smoothest 
type of drive; hydraulic for the verticals, electro- 
. power range un- 


combined: finest machine and modern, 


mechanical for the horizontals . . 
limited (a recent machine is rated at 600 hp) 
modern safety features, such as Pre-Set Cycle Con- 





Coarse pitch rack teeth, requiring 
7/16” total depth of cut, are 
broached in two operations on a 
No. 10-66 Single Ram Machine. 
Production, 100 per 50 min. hour. 


COMPLETELY AUTOMATED PRODUCTION LINES 
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trol, protect the machine and operator. And, for 
high-quality, low-cost production, tooling is the envy 
of the metalworking industry. Cincinnati Broaching 
Specialists have tooled up many jobs considered im- 
practical by others. 

Examples shown here indicate the variety of parts 
being broached at the lowest possible cost on Cin- 
cinnati equipment. Give Cincinnati an opportunity 
to show you how surface broaching can reduce your 
manufacturing costs. Write today for literature, and 
ask for an Engineering Service appraisal of your 
surface broaching possibilities. 


ALAN . 
oc aA, Electro-mechanical drive powers the 
ram of this Horizontal Hydro-Broach 
at speeds up to 150 feet per min. 
Port faces on V-8 engine manifolds 
are broached at the rate of 140 per 
50 minute hour. 


Six different right- and left-hand 
cutter blades are broached on this 
all-CINCINNAT! No. 10-54 Duplex 
Vertical. Tilt-up tables heip the op- 
erator load the fixtures. Production, 
282 per 50 minute hour. 
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Right from the blank to the finished external or internal spur or helical gear, Fellows has the 


complete line of gear production and inspection equipment to meet all your requirements! 


No other builder in the world offers as long and varied a line: Fellows Gear Shapers; 
Pfauter Gear Hobbers; Fellows-Reishauer Gear Grinding Machines; Fellows Gear Inspection 
Instruments; Fellows special machines and attachments; Fellows Gear Shaper Cutters. All this, 


lus the benefit of our sixty years of specialized experience in solving gear production problems. 
yy I & gear } I 

Ask your Fellows representative for information on the complete line of Fellows gear 

production and inspection equipment. Lf you have a problem requiring special equipment, 


ask him to help you solve it, or write direct. 


.. . Fellows Has the Equipment 
to Shape, Hob, Grind and Inspect 


Fellows Gear Shapers cut Pfauter Gear Hobbin No. 12 Fellows-Reishauer No. 20M Fellows Red Liners 
internal and external spurs and Machines for spur and neiscal Gear Grinding Machines grind make and record the ‘“‘com- 


helicals; capacities to 120” P.D. gears; capacities to 120” P.D. spurs and helicals to 12” O.D. poe, check” of spur and 
1elical gears to 18” P.D. 











THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 


Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


THE 
PRECISION 


LINE Gear Production Equipment 
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this man is 
looking for 
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BOOTH NO. 432 


Machine compan 
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Taps — Collapsible 
Threading Machines & Solid Adjustable 


American Machinist/Metalworking Manufacturing - 


Centerless Thread 
Grinding Machines 


May 16, 1960 


WAYNESBORO + PENNS 
THE WORLD'S LARGEST MANUFACTURER O 


The “bugs” in this case are possible 
flaws in thread rolling dies. The in- 
spector will reject the rolls if he finds 
any that are not perfect. All of our 
products must pass a comparable ex- 
amination before being sold. As a re- 
sult, our customers are assured of 
quality products producing excellent 
results. 


For example, one of our customers re- 
ported they had thread rolled over 
30 million screws with a LANROLL 
Thread Rolling Attachment and the At- 
tachment was still doing a faultless job. 


Other customers report similar results. 


Inspection is but one phase in our 
overall operation designed as a con- 
centrated effort to produce quality 
threading machines and tools whether 
it be for Cutting, Rolling, Tapping or 
Grinding. Research and engineering 
develop the design which will meet the 
rigid standards of efficient threading. 
In production, the proper metals are 
selected to achieve the results specified 
in the design. Finally, the inspection, 
as in our illustration, insures that the 
products are perfect. 


Perhaps your threading operations 
could use the benefits of our concen- 
tration on threading? 


ViVARtA 2... O 8. Aw 
F THREADING EQUIPMENT 


my 8 
a | , 
Thread Rolling Die Meads 


Machines Rotary & Statronary 
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feed 


gives uniform size, roundness 
and finish for more 
usable work pieces 


MICROFEED is the new Landis precision 
wheel feed for large or small lot production 
grinding. On a new Landis grinder you can 
have this development that assures grind- 
ing precision to your closest tolerances. 
MICROFEED is an extra fine feed to final 
size that automatically cancels machine 
temperature variations, wheel wear, wheel 


pressure changes, and work variations. 


Operation of MICROFEED is not compli- 
cated. It saves setup time, raises output by 


eliminating scrap due to feed variations. 


@ LANDIS 


precision grinders 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 














Here’s how the new No. 4 permitted an improved machining 
method on the “bottom checks”... B-1I-F’s older machines had 
hand-operated collet chucks and bar feeds which required a turret 
station for a stock stop. In addition to the stock stop, six additional 
turret faces were required for the tooling, but only five stations 
were open. This meant that a quick change holder had to be placed 
on one turret face. For each part produced, a manual exchange of 
tooling had to be made in this one turret station. This was not only 
a fatiguing operation, but occasionally confused the operator as to 
which tool was in place, resulting in an occasionally scrapped part. 

However, longitudinal feeding accuracy of the No. 4’s hydraulic 
bar feed eliminated the need for a hex turret stock stop and thus 
opened up one more face on the turret—eliminated the hand 
exchange of tooling. 
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At B-I-F INDUSTRIES, INC. 





Providence, Rhode Island 


Modernization with Warner & Swasey 


No. 4 Turret Lathe saves 
FOUR minutes per piece 


on this “Bottom Check’’ 


In this case, the new machine permitted an improved 
tooling method which combined to reduce first operation 
machining time from 10 to 6 minutes! 


At B-I-F INDUSTRIES a wide variety of jobs are machined in lot sizes 
varying from 50 to 200 pieces—some special runs require only 3 or 4 pieces. 
Materials machined cover an equally broad range—from free-machining brass 
to various grades of stainless, Monel and Hastelloy. 


B-I-F made a 31-week study of the new No. 4 versus their older No. 4’s. The 
result showed substantial production increases on all types of machining jobs. 


Machine features helping to effect these production time and cost 
savings include: 


@ Handling ease of the machine — each model Warner & Swasey is indi- 
vidually designed for a specific range of work. 


@ Ease and simplicity of speed preselection and engagement—new all-clutch 
headstock design encourages use of the correct speed for every cut. 


@ Ability of the No. 4 to hold tolerances from .0005 to .001-inch total — 
helped eliminate subsequent finishing operations. 


@ Vibration-free running of constant mesh gear train headstock — sub- 
stantially improved cutter life, permitted 32 to 63 micro-inch surface 


finishes to be easily held. WARNER 


Check today with your Warner & Swasey Field Representative and see how w & EY 
these versatile No. 4 Ram Type Turret Lathes can fit into your production SWAS 
picture — increasing production, boosting profits. 


j j 
ehdanad 


RE 
MACHINERY 


NCE 1880 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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Experience—the added alloy in Allegheny Ludium too! stee/s 


SF gl 


QUICK, FAST TESTING for carbon content is done 
not once or twice but 8 times per melt in A-L’s Chem 
Lab with this direct reading Leco carbon determinator. 


Carbon content checked 8 times during melt 
to guarantee A-L tool steel hardenability 


Lab tests for carbon eliminate your guesswork; 
provide high hardness, uniform hardenability, 
reproducible tool performance. 


Because carbon has the greatest influence on hard- 
enability, Allegheny Ludlum watches it carefully during 
the melt. Testing a specimen for carbon takes only a 
few minutes. Therefore, A-L checks for carbon content 
8 times during the melt, and makes the necessary adjust- 
ments to insure accurate control of carbon. This control 
means Allegheny Ludlum can hold carbon content to 
a closer range than most customers specify. 

Carbon control at Allegheny Ludlum assures you of 
precise response to heat treating. This control in the 
melt brings you predictable, high hardness, uniform hard- 
enability and reproducible tool performance. 

This is just one of the many things A-L does to insure 


7261 


high quality. Here are some others: close control over 
forging techniques, rigid temperature - time program- 
ming, careful testing of billets prior to processing to 
insure good surface and sound interior, control over 
annealing to give you the right hardness for your 
exact machining operation, thorough metallurgical test- 
ing to insure top tool steel quality and meeting of your 
specifications. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHEN Y LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept. AM-5. 


ALLEGHENY LUDLUM 


Tool Stee! warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it 
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Bearing manufacturer grinds large and 
small parts with new Gardner Disc Grinder 
2H30 Double Spindle Precision Disc Grinder 


production data: Races Rollers 
Size of workpiece 504” Thick | 1.25” long x 
6.508” O.D. | 1.126” dia. 
6.093” LD. 
Production Rate: pieces per hour 100 600 
Stock Removal: max. over-all .010’-.012” .008""-.010" 
per cut 
Tolerances: 
Flatness and parallelism.... .0002” .0002” 
.00015” O01” 
_ 0002” 





... User reports continue to stress performance value of 
2H30 ... interchangeable work carriers permit quick 


change from job to job. 


GARDNER} 


precision disc grinders 
BELOIT, WISCONSIN 











A. Unbalance. Badly out of bal- 
ance wheel is shown in grinding 
position on the NORTON Balancer. 
Pendulum weights are locked in 
balance correcting position for 
wheel previously in use. Heavy 
spot, shown by yellow area, 
tends to displace center line of 
wheel spindle from normal center 
of rotation. 


@eeteeeeereeeeeeeeeeeeeeeeeeesd 


B. The Button Is Pushed. Wheel 
adapter assembiy moves to soft 
spring suspension. A bly tries 
to rotate about center of gravity. 
Centrifugal force acting outwards 
from center of rotation causes 
pendulum weights to move away 
from heavy spot, as shown. 





@eeereeeeeeeereeeeeeeseeeeeeeee 


C. Balanced in 5 Seconds. Pen- 
dulum weights have moved to the 
correct balancing position oppo- 
site the heavy spot. Center of 
gravity, center line and center of 

| empties fh NORTON A le Wheel Bel ; , 4 rotation are now common as 
Unusual simplicity o je new utomatic eel Balancer introduces new ad- shown, Weights lock ond wheel 
vantages to unusual grinding operations. The wheel spindle and bearings are never re- cS be 
leased from carefully fitted housing. Balancing action is developed by slight release of pt 
only the wheel assembly from nose of spindle, permitting the assembly to be carried grinding position. 
while balancing on a floating spring shaft. Three pendulum type balancing weights give gbee cbsbnenko66osbthatdre sual 
maximum sensitivity to positioning forces. Wheel assembly and balancing weights are 
clamped and released automatically. Loosening a single spanner nut enables quick 
wheel changes. Safety interlock prevents operation of mechanism during grinding. 





y returns to 


WORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Refractories + Electro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Seasitive Tapes 
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CG = Center of Gravity 
CL = Center line of Wheel Spindle 
CR = Normal center of Rotation 











grinding whee/s precisely... 
automatically in 5 seconds 


New and optional, the NorToON Automatic Wheel Bal- 
ancer simplifies an extra operation for extreme precision 
grinding. 

Engineered for ruggedness and high precision, NORTON 
cylindrical grinders have long been recognized for produc- 
ing completely satisfactory results without wheel balancing 
— on or off the machine. 

That holds good for all but a very small minority of 
grinding jobs calling for the absolute extreme in precision 
grinding. It is for such special requirements that the 
NorTON Automatic Wheel Balancer is designed. 

That is why it is optional on most NORTON cylindrical 
grinders — and that is how it teams up to produce more posi- 
tive precision than has ever been obtainable with previous 
wheel balancing methods. 

Read the diagrammed descriptions shown here. See how 
simply, surely and swiftly the NORTON Automatic Wheel 
Balancer brings new advantages to wheel balancing for 
maximum precision grinding. For further details, see your 
Norton man, a Trained Grinding Engineer. Or write to 
NORTON COMPANY, Machine Tool Division, Worcester 6, 
Mass. District Offices: Worcester, Hartford, Cleveland, 
Chicago, Detroit. In Canada: J. H. Ryder Machinery Co., 
Ltd., Toronto 5. 


MACHINE TOOLS 
75 years of ... Making better products... 
to make your products better 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — & & E DIVISION: Shapers + Gear Cutting Machines + Gear Induction Hardeners 








CIRCLE 168 READER SERVICE CARD CIRCLE 169 READER SERVICE CARD 





imagine 


buying a GRAY planer 


$30,660 


above basic price includes 30” x 6’ planer, one rail head, electric drive and controls 


@ available with single or double-cutting heads ” synchro-mesh table replacer 
@ new Gray knee @ knee and rail counterbalance m full pendant control of table 
@ Gray Safety nut @ full floating drive shaft m quick acting saddle and slide clamps 


@ abutment tool aprons m non-shock pneumatic tool lifters m infinite feed range 


a 


technical bulletin available 


— 
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square locked throughout @ flush bottom bed @ pyramid side walls on bed ' 
vee ways @™ gray non-metallic ways—optional ® maximum capacity—table width 
‘reservoil’ lubrication m high table speeds m duplex tables optional @ new column 


helicone transmission @™ space saver drive m table safety stop m forced lubrication 


horizontal milling and boring machines THE G. A GRAY CO. 
. . 


planers 
milling planers CcUuENMN CEN NATE, ONS D 
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Bullard vertical turret lathe similar to machine now be- 
ing equipped with numerical controls for use by A.E.C. 


2 





Kearney & Trecker 3-axis milling machine 
in use at The Martin Co., Baltimore Division. 


3 


Kearney & Trecker 3-axis A.M.C. profiler 
in use at Norair Div. of Northrop Corp. 
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Bendix Continuous Path Machine Control Unit. . 
7 Kearney & Trecker 4-axis profiler in use at 
Columbus Div. of North American Aviation, Inc. 











BETTER TOOLS THROUGH TEAMWORK 


MACHINE 


BUILDER 


TOOL 


MACHINE 


USER 


TOOL 
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~ & Pratt & Whitney 3 out of 4-axis Numeric-Keller in use 
at Pratt & Whitney Aircraft Div. of United Aircraft. 


Hamilton-Standard Div. of United Aircraft Corp. 
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Ex-Cell-0 rotary profiling machine 
in use at Ex-Cell-O Corp., Detroit. 
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6 Pratt & Whitney 3-axis Numeric- 
Keller in use at Pratt & Whitney Co. 





TEAM REPORT: Bendix Numerical Controls for Machine Tools 


Machine Tool Builders, Bendix, and Machine 
Tool Users Team Up To Cut Production Costs 
and Lead Time With Numerical Controls. 


Bendix Continuous Path Numerical Controls have 
logged more than 190,000 hours (95 work years) of 
production time on a wide variety of machine tools. 
The photos and captions on these two pages show a 
few of the applications of Bendix Numerical Control 
on machine tools. 


Bendix considers numerical control a Complete 
Manufacturing Concept and offers the user and 
machine tool builder experience in Electronic 
Data Processing, Electronic Controls and Machine 
Tool Servo Design. This concept achieves practical 


Industrial Controls Section 


21820 Wyoming, Detroit 37, Michigan 
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MACHINE TOOLS WITH BENDIX NUMERICAL 
| CONTROLS ROLL UP 190,000 PRODUCTION HOURS 


grinding machine in use at ACF Industries. 





reality through the cooperation and teamwork of 
the machine tool builder, Bendix, and the machine 
tool user. And Bendix has more working experience 
in the field of continuous path control with machine 
tool builders and major users than any other elec- 
tronic controls manufacturer. 


Bendix teamwork experience gives the manufac- 
turer who needs machine tools a marked benefit: it 
permits him to plan ahead now by specifying Bendix 
Numerical Controls for his machine tools. Regard- 
less of product configuration or machine tool 
preference, Bendix can deliver numerical controls 
that have been proved in use. 


Watch for announcement soon on positioning controls 


by Bendix. 
Condix” 







” Ex-Cell-O cam milling machine in use at y Ex-Cell-O Model 922 precision template 10 Kearney & Trecker 2-axis rotary profiler in use 














Pratt & Whitney Aircraft Div. of United Aircraft Corp 


All industry is talking about the new Van Norman 


Massive construction of the 
VN Centerless Grinder carries 
from mounting feet right up to 


the heavy duty, precision spin- 
dies to hold rigid production 


NO DEFLECTION tolerances. 
HERE MEANS ro 


MAINTAINED 9=Aqe== Heavy duty, unit type 
and Regulatin : 
pindles, back ' 


TOLERANCES HERE : > Grindin 
if : Wheel g 


GRINDING 9 = 
WHEEL q —— REGULATING 
SPINDLE ; WHEEL 
SPINDLE 


je INFEED 


up by massive VN con- ! 
assure main- ‘° DEFLECTION j—_—_{ 


struction, 


tained precision in the 
workpiece—no squeeze- 
out even during fast 


infeeding. 


NEW VAN NORMAN GRINDER TRIPLES 


VN 2C Centerless Grinders turn out famous cutting tools with spectacular speed, 


Production rates at Morse Twist Drill and Machine 
Co., in New Bedford, Mass., boomed when new Van 
Norman 2C Centerless Grinders were put to work. 
One of these rugged, heavy-duty machines actually 
combines the output of three centerless grinders! What’s 
more—one man at Morse can set up and operate three 
VN 2C’s simultaneously to turn out 5,000 precision- 
ground drills an hour. Previous box score: one man; 
one machine; only 800 drills an hour. 
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300% Faster Output To Close Tolerances— Work speed is 
hand-wheel regulated, gives an infinite RPM range to 
regulating wheel drive. The grinding wheel—large 24 x 
8 x 12 inches—is profile diamond dressed, and increases 
machine efficiency by producing more pieces per dress- 
ing. Special tooling provides automatic operation for 
grinding with hopper feeding, and a unique unloading 
method. Traditional Morse quality is maintained by 
holding tolerances of 0.00025. 


VAN NORMAN 


SPRINGFIELD 7, MASSACHUSETTS 
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Another typical 
Van Norman 
centerless grinder 
cost-saving 
application 


CUSTOMER’S PROBLEM: 


To produce parts to print at lowest possible 
cost. Van Norman was asked to suggest 
method of grinding .487/.488 diameter, .531/ 
.532 thread diameter and 53° seal angle. 
These dimensions had previously been turned 
on screw machine without good results. 
Particularly the 53° angles which required 
that a 90% blue must be had when checked in 
a master gauge. Chatter and runout were the 
two major problems by the previous method. 


VAN NORMAN SOLUTION: 


eh r 
i Si 


Using a VAN NORMAN Centerless Grinder, 
the part was ground. The part was first 
rough turned and formed to a straight di- 
ameter of approximately .535 and a 53° angle. 
Then, by using a VN Crush Forming Attach- 
ment, the wheel was formed to the desired 
PRODUCTION AT MORSE | =-sisr up eranine sie 
support, plus a hold down to keep the part 
aia le from tipping off the blade. The part was 
versatility, precision, economy pose in one operation to desired size and 
nisn. 
On Any Job, More Work Per Operator Per Work Shift — THE RESULT: 
with the fast, versatile, accurate, cost-cutting VN 2C ‘ . 
Centerless Grinder. Thru-feed or infeed. Capacity 0” to Operation was entirely successful. Several 
434" diameter. Van Norman unit-type, anti-friction a gis or eg _ a this 
bearing spindles on both grinding and regulating wheels. neta os nt pores of pape oad pau atone. 
Ps : pieces per hour at 
Optional: VN Crush Dressing Attachment. 100% efficiency, and are grinding up to 1500 
Free Booklet—“‘Centerless Grinding’—valuable guide to parts per wheel dress. This is another typical 
high production, lower costs. For your copy, contact cost-saving advantage of Van Norman Crush 
factory or your local distributor. Forming. 


MACHINE COMPANY 


A DIVISION OF VAN NORMAN INDUSTRIES, INCORPORATED 
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BILLET 
SHEARS 


PRODUCTION CUTTING OF BILLETS — the “400” 
Billet Shear introduces advanced features. It 
will function at full capacity (within its rating) 
on any shearable material . .. Up to 4” square 
or 44%” round... Operates at speeds up to 
60 strokes per minute! Makes clean, square 
cuts. May be automated for a potential of 
as many as 18,000 cuts in an 8-hour shift. 
Rigid alloy steel frame, electrical controls, 
air-operated automatic oiling system. 
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SHEAR 
DRILL 
BEND 
PUNCH 
COPE 
NOTCH 
SLIT 


for 
Production 
or 


Maintenance 


€ We 


DRILLING 
MACHINES — 


DRILLS “IMPOSSIBLE” JOBS—the 
matchless “RPMster” with instant 
fingertip speed control, all-geared 
power feed, nickel steel ball bearing 
back gears and full ball bearing 
alloy steel spindle. Available in 1”, 
1%” and 2” drill capacities. New 
hollow spindle permits use of 
advanced type bits in drilling exotic 
metals and other “impossible” jobs. 
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Sharpen Your Production Efficiency . . . 


Look at your obsolete, worn out equipment. Consider your loss 
in unit production, poor work quality. You can change this loss to a 
profit with modern Buffalo Machine Tools. Quality Built for years of 
extra production life, Buffalo Machine Tools are being used in every 
industry for production and plant maintenance. Look them over, 
there is probably a model that should be in your plant right now. 


GOING TO THE MACHINE TOOL EXPOSITION...1960 ? 


4 MaI-PE y 


SEE THESE BUFFALO MACHINE TOOLS IN ACTION...BOOTH 551 QM egy 


BUFFALO FORGE COMPANY 
MACHINE TOOL DIVISION 


509 Broadway, Buffalo, N. Y. e Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


COLD METAL BENDING WITHOUT DIES — Buffalo 
Bending Rolls handle angles, rounds, squares, tubes, 
pipes, flats, special shapes. Turn out commercially 
accurate circles, arcs and spirals at production speed. 
Setup is fast due to easily changed standard or special 
roils and easy radius adjustment. Precision-built, 
heavy-duty machines, quality engineered throughout. 
New, compact speed-reducer drive means important 
savings in floor space. 
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IRON WORKERS 


SEVEN OPERATIONS — SAME MACHINE WITHOUT CHANGING 
TOOLS — the Buffalo Universal Iron Worker. A 
rugged, versatile “l-machine shop” that cuts, 
punches, shears, slits, notches and copes — saves 
valuable shop space, makes short work of your 
maintenance and production fabrication jobs. ° 
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CALCULATED TO CUT COSTS 


A truly geometric pattern is followed in precisely duplicating each CARD 
tap, according to type and size. For high volume, high quality production, specify 
CARD taps. Your CARD Distributor can make fast deliveries of the taps, dies, 
gages and screw plates you need. For helpful advice on their selection and 
use, call in your CARD technical man. S. W. CARD DIVISION, Mansfield, Mass. 
Card Warehouses: Atlanta, Chicago, Detroit, Fort Worth, 

Los Angeles, New York and San Francisco. 


. | — 


DIVISION OF UNION TWIST DRILL COMPANY 
Serving you through the best distributors from coast to coast 











NY 
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CALCULATED TO CUT COSTS 


Every UNION cutting tool is duplicated with geometric precision, in each type 
and size. To your own plant this exact duplication of UNION inserted blade 
cutters brings most dependable performance, longest service life. Make sure 
you get these advantages. Specify UNION inserted blade cutters, drills, reamers, 
milling cutters, end mills, gear cutters, hobs, and carbide tools. Available na- 
tionally through UNION Distributors and stocked in UNION warehouses in 
Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York City, 

and San Francisco. U TD 


UNION 


UNION TWIST DRILL COMPANY, Athol, Massachusetts 
S. W. Card Division, Mansfield, Mass. Butterfield Division, Derby Line, Vt. 
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NEW 
TOOL STEEL 
SERVICE 
simplifies purchasing 
‘Elite 
saves money, 
too) 


Buying assorted brands of tool steel purchasing and receiving departments 
creates costly paperwork for your. . . — manufacturing and accounting, too. 


7 on 
3% 7 


With Crucible’s new Tool Steel Service because you buy fewer grades of tool eliminate piles of paperwork through- 
you cut these costs substantially steels to do more jobs... out your plant... 


* 


MORAL 


You benefit with 
Crucible’s new 
i Kele) Mts) (-1-1ieel-la (eo 
For the full story, 
or- Ui ae 
OF Viet o)(- 
Service Engineer. 


carry fewer pounds in stock (reduce pay a lower price per pound (by eliminat- 
chances of inventory “mix-ups”), and... ing costs for small quantity “extras*’). 


STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta « Baltimore « Boston « Buffalo « Caldwell, N. J. ¢ Charlotte * Chicago « Cincinnati ¢ Cleveland « Columbus « Dallas « Dayton 

Denver « Detroit « Erie, Pa. « Grand Rapids * Houston « Indianapolis « Los Angeles * Miami « Milwaukee « Minneapolis « New Haven « New York « Philadelphia 

Pittsburgh © Portiand, Ore. ¢ Providence * Rockford « Salt Lake City « San Francisco * Seattle + Springfield, Mass. « St. Louis « E. Syracuse « Tampa Toledo « Tulsa 
CRUCIBLE STEEL OF CANADA, LTD., SOREL, QUEBEC, CANADA 
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NEW! NEW! NEW! NEW! NEW! NEW! NEW! NEW! NEW! NEW! 


A RADICALLY NEW METALLURGICAL APPROACH 
builds unprecendented durability into Heller 
“Ultras”. That’s why they’re certain to 
outlast all high speed steel band saws currently 
— in <a cut-off \ ir BS — —?, 
MPROV EVERY WAY! Speci analysis 
The blades more sdvaneed production methods ... closer 
eat-trea control .. . stronger welds... more 
that outlast aang _ inspection ! No wondes Heller 
“Ultras” deliver up to 300% m 
all others! cuts per blade. Yet, the price is ‘only 10% higher.. 
This means as much as 75% savings in 
cutting costs. 
TESTS CONFIRM THEIR SUPERIORITY! Matched 
against all comers, at heavy feeds and higher 
the harder teeth, tougher bodies and more 
uniform full-blade flexibility of Heller “Ultras” 
are sure bets to win the race against time 
and costs. Seeing’s believing! 


‘ 


f 
Heller . " 
OF, 


“ULTRA’’ 
HIGH SPEED STEEL 


metal cutting 


BAND SAWS CTT 


An early 
order for 
welded-to-length, 
pote packaged 
eller Ultra High 
Speed Steel Ban 
Saws from your 
nearby Heller 
Distributor is 
the wisest and 
safest bet 
ou’ll ever make, 
rompt delivery 


17.0.17 


America’s Oldest File Manufacturer 


HELLER TOOL CO. Veg ye NEWCOMERSTOWN, OHIO 
A =s Subsidiary of Simonds Saw and Stee! Co, 
i ‘ 
a 

& 
Branch Offices and Warehouses: Boston * Newark, N. J, © Detroit * Chicago * Shreveport * Los Angeles * San Francisco * Portland, Oregon 
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ERICKSON 


QUICK 


CHANGE 


HOLDERS 


...- for use with your standard MMS tapered tools 
... designed for presetting of tools 


Now you can use your present standard 
MMS tapered tools with the new Erickson 
Quick Change Holders. That means you 
get the double production advantage of 
Erickson’s high precision coupled with the 
rapid change feature. 

Several different models comprise the line: 
Morse taper holders for boring mills and 
radial drills, milling machine holders that fit 
standard spindle tapers, turret lathe holders 
that increase turret lathe tool-holding 
capacity, straight shank holders with #30 


AA-1455 


or #40 MMS socket. These holders take 
Erickson Collet Chuck milling machine 
adapters in both regular and heavy duty 
types, end mill adapters, shell and face mill 
adapters, Morse taper adapters, boring head 
adapters, and chuck adapters for Jacobs 
internal taper. 


A call or card will bring the Erickson 
representative on the double. Meantime 
write for your copy of Catalog G 
“Erickson Quick Change Holders.” 


Erickson Toot Company 


COLLET CHUCKS @ FLOATING HOLDERS e@ TAP CHUCKS e@ TAP HOLDERS e@ AIR-OPERATED CHUCKS 
EXPANDING MANDRELS @ EXPANDING-COLLETS © SPECIAL HOLDING FIXTURES 
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IN |-R COMPRESSORS, 


TIME TELLS 
THE DIFFERENCE 


In these two XLE compressors, 21 Channel Valves have operated 


45,482 HOURS 


with no parts replaced! 


American Machinist/Metalworking Manufacturing ° 


The two Ingersoll-Rand XLE air compressors 
shown above are installed at a large midwestern 
automotive plant. They were started up in May, 
1951, and at this writing have totalled 45,482 
hours, mostly at 16 to 24 hours a day. 

Of the 28 Channel Valves (14 per unit), 21 
have operated full time with no repairs, merely 
being cleaned once a year. Each of the other 
seven valves had only one channel and spring 
replaced in all this time, during the sched- 
uled inspection period. And all the valves are 





*Only I-R compressors have Channel Valves 
Known for high efficiency, quiet operation and excep- 
tional durability. Entirely different. Each valve is a 
combination of rigid stainless-steel channels and 
bowed leof springs, with trapped-air spaces which 





cushion action, prevent impact. 





L 





operating with their seat plates still on the first 
side — when the plates are turned over, their life 
will be doubled.* 

The extra value that’s built into every type of 
Ingersoll-Rand compressor pays off with long-run 
economy. Reduced maintenance and attention, 
over many years, mean long-range savings in the 
cost of air power. Ask your I-R representative for 
more information on the world’s most complete 
line of compressors, from 1/2 to 7500 hp. Call 
him now. 


Ingersoll-Rand 


MAI 11 Broadway, New York 4, N.Y. 


The World’s Most Comprehensive Compressor Experience 
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ARMSTRONG-BLUM MANUFACTURING CO. 
5700 West Bloomingdale Avenue « Chicago 339, Illinois 
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He’s Watching a Band Sawing Miracle 


This band saw operator at the Bell & Gossett 
Company plant in Morton Grove, Illinois, is 
watching “Controlled Accuracy”. . . accuracy, 
being held to within a few thousandths of being 
perfectly straight, and he can actually see the 
band blade being guided in the saw cut to pro- 
duce this accuracy! No further machining is re- 
quired before the pipe is welded into an assem- 
bly for a Bell & Gossett Heat Exchanger Unit. 

Band sawing accuracy like this is nothing 
short of miraculous—especially when it can be 
done on a high production basis, as Bell & 
Gossett is doing. And when the same tolerances 
can be held on cut-off pieces from 2” to 18” 
in diameter, this Marve, #81 Band Saw Ma- 
chine can be truly called a precision machine tool. 

The secret of this amazing sawing accuracy 
is in the MARVEL “suRE-LINE” Automatic Accu- 
racy Control—a simple and extremely effective 
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electro-mechanical servo-mechanism that con- 
tinuously senses and automatically corrects any 
tendency of a band blade to drift to either side 
of a desired line of cut. The “SuRE-LINE” unit 
literally “steers” the blade to make a straight 
cut. This permits the use of heavier feed pres- 
sures and, when desirable, higher blade speeds, 
to do the work faster, without sacrifice of ac- 
curacy. Incorporated in the new Marvet #81 
Series High Speed Heavy Duty Hydraulic Band 
Saws, the “surE-LINE” permits full utilization 
of all the advantages of high speed steel band 
saw blades—while extending their usable blade 
life as much as 50%. 


Before you buy any band saw machine, get complete 
details on MARVEL #81 Series Single Cut, or Automatic 
Shuttle Type Bar Feed Production Band Saws—the 
machines DESIGNED AND BUILT TO REDUCE SAWING 
COSTS. Write for catalog today. 


Better Machines-Better Blades 
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Convair’s Plant No.1 Tooling Department uses this and plastic tools. They report, ‘Production of such 
specially designed 168” KING® to shape drop hammer tooling in sizes and tolerances required was not possi- 
dies, plastic patterns used for production mock-ups, ble with previously available machines.” 


Versatility is just one virtue of this 


big “customized” KING 
It’s Fast, Accurate and Dependable, too! 


MACHINE TOOL 


KING Vertical Boring and Turning Machines css uohs. 
| ELMES Hydraulic Presses and Equipment ye 


MMI: PE 
American Steel Foundries / ELMES-KING Division, 1161 Tennessee Avenue, Cincinnati 29, Ohio www 
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ANNOUNCING A NEW 
OXIDATION RESISTANT 


GRAPHITAR 


(CARBON-GRAPHITE) 


FOR HIGH 
TEMPERATURE 
APPLICATIONS 


Culminating five years of intensive research, engineers of The United 
States Graphite Company have developed a new oxidation resistant 
GRAPHITAR. In exhaustive tests, GRAPHITAR parts were exposed 
in an oxidizing atmosphere (air) at 1200 degrees F and after 200 hours, 
the GRAPHITAR showed a weight loss of less than six percent! 


GRAPHITAR, which is available in many grades, is a versatile engi- 
neering material with unusual and outstanding properties that make 
it ideal for tough applications. It is non-metallic, resists chemical 
attack, has self-lubricating properties and a low coefficient of friction. 
It is mechanically strong, lighter than magnesium and is the perfect 
material for packing rings, pressure joint seals, clutch release bearings, 
fluid coupling seals, piston rings, pump liners and vanes. 


For more information on this new oxidation resistant GRAPHITAR 
and its applications, write the GRAPHITAR product manager on 
your company letterhead. 


ATES GRAPHITE COMPANY 


WICKES CORPORATION, SAGINAW MICHIGAN 
GRAMIX® powoeR METALLURGY © MEXICAN® crapnite proouets © USG® prusnes 


American Machinist/Metalworking Manufacturing * May 16, 1960 





9 surfaces 
rough and finish machined 


in 2 passes... 





HOW MICROBORE CLUSTER TOOLING DOES IT ON A PRECISION BORING MACHINE! 


Special Microbore Cluster Tooling makes it cluster tooling practical to a degree formerly 


possible for a leading electrical equipment 
manufacturer to obtain a continuous flow of 
finished parts by rough and finish machining, 
simultaneously, nine surfaces on a generator 
end bell casting in two passes. 


SET-UP TIME IS FASTER, TO0O—Independent, 
precision adjustment of each tool point per- 
mits accurate settings in a matter of seconds. 
Speed and accuracy of adjustment, plus 
compactness of Microbore units, makes 


considered impossible. 


Microbore is a versatile tool with unlimited 
application for all types of boring, turning 
and facing operations. Microbore Standard 
Boring Bars, Boring Bar 
Sets and Flash-Change 
tooling complete the 
perfect combination for 
accurate, quick change 
tooling. 


___©Te find ovt how Microbore can help you, write for ovr new catalog No. 58. 


fa 


DeVuics - Microsore System 


DEVLIEG MICROBORE © DIVISION OF DEVLIEG MACHINE COMPANY 


. Roval Oak, Mict ran 
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FORMICA SPECIFIES MORSE TOOLS 


Morse Electrolized Tools proved best by test for tap- 
ping —drilling glass, fabric and paper —base materials. 


Formica pulls no punches in its installation manual . . . they recom- 
mend Morse. Why? Because they proved Morse Electrolized Taps 
and Drills best by test for installing their material. 

Prove to yourself what Formica and other manufacturers have found 
... the exclusive Morse Electrolizing Process gives up to 30% longer 
tool life on the toughest jobs — no matter what base materials are 
used, there is a Morse Tool designed to help you cut production 
costs ... build a better product. 


See your Morse-Franchised Distributor. He is the only man to see 
when you want the best in cutting tools. Call him today. 


MOR S E 


means “THE MOST” in Cutting Tools 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASSACHUSETTS 
Warehouses in: NEW YORK + CHICAGO + DETROIT + DALLAS + SAN FRANCISCO 
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Morse means more production... 
smoother, more accurate produc- 
tion . . . with every type of cut- 
ting tool from drills, reamers, 
taps and dies, to end mills, mill- 
ing cutters, slitting saws and 
“specials”. So, if you want the 
best from every cutting tool you 
buy, mark your order “MORSE”. 
For if you want Morse Quality, 
there’s only one way to get it... 
specify Morse. 


eee war et 
A Division of VAN NORMAN INDUSTRIES, INC. 
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POSITIVE DUPLICATION—EVERY TIME! 





One animal makes tracks like these, a pattern that is 
positively duplicated only by the grizzly bear. And 
only Cincinnati offers you the Positive Duplication 
of these INTERNAL WHEELS, and of a// CINCINNATI 60° 
GRINDING WHEELS. 


HOW WE ACHIEVE “PD” 

To produce these grinding wheels of unsurpassed 
uniformity, Cincinnati developed a unique manu- 
facturing process. It involves 36 separate quality 
controls, from formula blend to final inspection. 
For example, cams for temperature control of drying 
ovens must pass regular tests for accuracy, and 
checking procedures never vary. 


HOW UNIFORMITY HELPS YOU 

One big advantage of CINCINNATI @) WHEELS is— 
longer wheel life. Cut the need for frequent wheel 
changes, and you boost production. Using @ WHEELS 
you can plan production schedules with the assurance 


°Trade Mark Reg. U.S. Pat. Off. 


American Machinist/Metalworking Manufacturing * May 16, 1960 


that each reorder wheel will act and grind exactly like 
the original. This is the promise—and performance— 
of Positive Duplication. 


CUT COSTS... CALL CINCINNATI 


You can solve your grinding problems with the help 
of Cincinnati’s factory-trained specialists. Their wide 
experience in job set-ups and grinding operations is at 
your service. Just call your CINCINNATI @) GRINDING 
WueeL Distributor, or contact Cincinnati Milling 
Products Division, Cincinnati 9, Ohio. 


for 
(PP) POSITIVE DUPLICATION 
“~— 


GRINDING WHEELS 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO, 


CIRCLE 188 READER SERVICE CARD 39 





Report to the SMTS* Committee 


Soeccovccoceccoocesoeces *SPECIAL MACHINE TOOL STANDARDS ceccesccccccccccecoscsos 


GESTATION PERIOD: 


Cnr ve BUHR MACHINE TOOL COMPANY ANN ARBOR, MICHIGAN 
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.... everything s fine 


with B UHR: 
BABY 


Standard building block by standard building 
block, Buhr’s Baby is fast taking shape. Wing 
bases, center bases and other standardized com- 





ponents are being assembled and made ready 
to receive special tooling and auxiliary features 
which are being completed. 

Buhr’s Baby, as you may know, is to be an 
Economatic lift-and-carry transfer—the first major 
piece of equipment to be built to the Special 
Machine Tool Standards. This ‘‘Baby”’ will perform 
323 precision operations in automatic sequence 
and will be the most flexible and readily convert- 


ible multiple operation machine tool ever built. 


y-{s/, /. | 


(say BURE) 


ECONOMATTIC 

















DOUBT ABOUT IT 


... that's why the 





DIMENSIONAIR 


is the best air gage you can buy! 


No doubt about the Dimensionair’s readings 


Such sharply defined calibration — the mark of a 
truly accurate gage — obviously gives you greater 
resolution, much finer readings than broadly defined 
graduations and wide hands or air-suspended markers 
ever can. Each time you gage with the Dimensionair, 
the needle-thin indicating hand advances smoothly, 
comes to a positive stop, yet is responsive to the 
slightest change. Its position in relation to the fine- 
line graduations is unmistakable. Such decisiveness, 
coupled with Dimensionair sensitivity, means much 
greater readability. In fact, tests prove that you get 
more information from the Dimensionair than from 
other air gages having twice the magnification. 


No doubt that the Dimensionair maintains 
its accuracy 


Dimensionair magnification is built-in ; . . fixed. No 
adjustment can change it. That’s why the Dimension- 
air, once set, stays set. Air pressure variations cannot 
affect the accuracy of the Dimensionair. Its balanced 
air circuit cancels them out, This achieves a stability 
which cannot be approached by other air gages. 


*FIVE MAGNIFICATIONS TO CHOOSE FROM: 
1,250:1 (.006” range, each grad. .0001”) 
2,500:1 (.003” range, each grad. .00005”) 
5,000:1 (.0015” range, each grad. .00002”) 
10,000:1 (.0006” range, each grad. .00001”) 

20,000:1 (.0003” range, each grad. .000005”) 


WoW 





No doubt the Dimensionair is easiest to use 


Its fixed magnification and protection against drift 
guarantees linear, calibrated accuracy so you need 
only one master for set up . . . make only one adjust- 
ment to set zero. You're ready to gage in less than ten 
seconds! Dimensionair design gives you wide range 
operation (up to .006” depending on model selected) *. 
You also get greater plug clearance and more deeply 
recessed gaging jets for faster, easier gaging and longer 
life than is possible with other air gages. 


All these advantages are based on the fact that the 
Dimensionair, unlike other air gages, is built to a spe- 
cific accuracy and magnification. This is an important 
difference, as thousands of Dimensionair users can 
tell you. But don’t just take our word for it . . . see for 
yourself. We will be glad to demonstrate the Dimen- 
sionair to you, either by itself or against any other air 
gage. We have offices all over the country. There’s a 
Dimensionair near you, ready to be demonstrated. 


FEDERAL PRODUCTS CORPORATION 
6125 Eddy Street - Providence 1, R. I. 
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Yours for the asking! 
“DIMENSIONAL GAGING WITH AIR” 


tel Ai 5 


for 


>> 
Y 


A truly educational film — 16 mm, 40 minute, color — 
outlines the basic principles of air gaging — shows. applica- 
tions. Surely a must for engineers who must apply air gaging, 





or for anyone who is resp 


Write for reservation. 


control. 


Puts the value of air gaging in the proper perspective. 


AkFEDERAL Fi 


FOR RECOMMENDATIONS IN MODERN GAGES ... 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 





ARMSTRONG 


TOOL HOLDERS 
A Correct Tool for Every Lathe Operation 


You can save time (and money) by ensuring that your 
machine tools are equipped with adequate numbers of the 
correct ARMSTRONG Tool Holders. The ARMSTRONG 
System of Tool Holders includes correctly designed tools for 
every standard operation on lathes, shapers, and planers, and 
for many operations on turret lathes and screw machines. By 
utilizing the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling up, oper- 
ate your machine tools at maximum feeds and speeds. 


ARMSTRONG Tool Holders are long-lasting tools. They 


are strong beyond need, handy and efficient, profitable to use, 
and are readily available from your local ARMSTRONG 


Distributor. 


Check over your ARMSTRONG Tool Holder needs. 
Write for literature. 


If you do not know the name 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literature. 


—— 
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Take your choice of dependable Danly 
SC crankshaft presses in capacities 
from 50 to 300 tons...bed areas to 
72” x 60’... with strokes to 16”...con- 
stant or variable speeds to 90 SPM... 
with non-geared, single or double- 
geared drives...equipped for manual 
or automatic feed. 

Every SC press gives you Danly’s 
patented low-maintenance air-friction 


¢ 


clutch, husky welded-steel frame, and 
countless other custom-quality fea- 
tures. 

For low-cost piece part production 
..-in blanking, drawing, piercing, form- 
ing, or progressive die stamping... 
you'll find your choice of Danly SC 
Presses ahead of the field and best for 
you. WRITE FOR NEW SC CATALOG and 
get all the details. 


‘Quality Press 


DAN Ly @® 


DANLY MACHINE SPECIALTIES, INC., 2100 S. LARAMIE AVE., CHICAGO 50, ILLINOIS 
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See multicycle hobbing 
at 1960 Machine Tool Exposition... 
Booth No, 923. 


Now, faster production through re- 
duced cutting time and easier setup 
is a practical reality for a wide range 
of work. Barber-Colman’s new No. 
16-16 multicycle machine reduces 
nonproductive machine time greatly. 
Job studies noted on the opposite 
page are typical of what you can 
expect without a change in material 
specifications or hob life. Annual 
savings for the full range of work 
produced on this machine would 
show a significant increase in profits. 
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Here is one of the most 
promising machine tool 
developments for general- 
purpose gear cutting in the 


history of modern hobbing. 


Hobbing worm gears, splines, helical 
gears, or spur gears—in 1- or 100- 
piece lots—-you can trim valuable 
minutes from cycle time without sac- 
rificing finish or hob life. The larger 
the hob, the more time you save—be- 
cause nonproductive approach usu- 
ally can be reduced considerably 
with the plunge-approach cycle. 

This is automatic hobbing at its best, 
with power vertical feed and con- 
ventional horizontal feed—also with 
more real versatility than you ever 
had in a standard machine. Any of 


61% 


...on New 


three automatic cycles can be chosen 
by turning a switch. 

1. Square cycle—automatic version 
of conventional hobbing cycle, with 
rapid positioning of workslide and 
rapid return of the hob carriage. 

2. Plunge cycle—automatic vertical 
feed, with infinitely variable down- 
feed and rapid positioning of the 
workslide. 


3. Plunge-approach cycle—combi- 


nation of the above to provide short- 
est possible approach to full depth. 
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MORE GEARS 


Multicycle Hobbing Machine 


Once setup is completed, the opera- 
tor loads, presses the start button, 
and unloads manually. The big dif- 
ference is in the way the hob and 
work are positioned—faster, accu- 
rately, automatically, and in the 
most direct manner. 

In reviewing these possibilities for 
your plant, consider the added ad- 
vantage of variable downfeed. A 
worm gear job formerly was done on 
a conventional machine. With a feed 
rate of .007” per revolution, followed 
by a four-revolution dwell, and with 
a hob speed of 103 rpm, floor-to-floor 


time was 4.83 minutes, 

The same job on the multicycle is 
done in 3 minutes, floor to floor. 
Setup time has been reduced from 
67 minutes to 55 minutes. 

Part of this saving results from con- 
stantly variable vertical feed. This 
provides a high feed rate at the start 
of the cycle when chip load is light 
. .. light feed at full depth when 
chip load is heavy. The average feed 
of .018” per revolution is more than 
double that used on the change-gear- 
type machine. 

Multicycle machines are now in pro- 


duction in both the Nos. 6-10 and 
16-16 sizes. Call your Barber- 
Colman field representative or write 
the factory for delivery information, 


Barber-Coiman Company 


BARBER 
COLMAN 


® 


51 Loomis Street, Rockford, Illinois 





TYPICAL SAVINGS WITH MULTICYCLE HOBBING 





JOB 
FACTS 


Cast Bronze Worm Gear 


Cast Iron Spur Gear (shown at left) 





Conventional 
(Vertical Feed) 


Multicycle 
(Variable Feed) 


Conventional 


Multicycle 
(Plunge Approach) 





Hob speed (rpm) 103 


120 246 


246 





Horizontal feed (ipr) eee 


.060 





Vertical feed (ipr) .007 


.018 javerage) 





Approach Distance (in) 





Dwell 


24 seconds 





Pieces per hour 


20 





Setup time (min.) 


55 








Production increase 
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New, large capacity 


New Britam bar machines 


If you feel you know New Britain bar machines 
like a book, a word of caution: There’s a completely 
new book! New, basic design that removes limita- 
tions formerly inherent in bar machine construc- 
tion. New power, new speed, completely new 
capability for imaginative tooling. 

And new, large bar capacity. That is the im- 
portant “new” we want to call to your particular 
attention here. You can apply New Britain stand- 
ards of productivity to bar stock as large as 514”. 


The new, big line of four-, six-, and eight- 
spindle models: 


Model 450. Four spindles, 544” maximum capac- 
ity, four independently operated radial cross 
slides. 


Sa § TA TR 


Capacity up to 15 on 
New Britaim chuckers 


We are going to take it for granted that you take 
New Britain chuckers for granted—as the leading 
make of multiple spindle automatics. Most people 
do. The big news then is that the profitability of 
these famous machine tools can now be applied to 
an increased range of work. The new New Britains 
are available with chucking capacities up to 15”, 
which enables you to apply New Britain standards 
of speed, accuracy and versatility to larger work. 


The 15” capacity applies to four-spindle models. 
Six-spindle machines will take pieces up to 12”, 
and eight-spindle chuckers will handle up to 10”. 
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Model 635. Six spindles, 34%” capacity, with 
independent radial cross slide in every position. 


Model 826. Eight spindles, 254” capacity. Six 
independently operated cross slides with the two 
lower slides exceptionally wide to provide elevating 
blocks for cross slide tooling in the number 3 and 
8 positions. 


Inexpensive, disc-type cams provide positive 
actuation of cross slides. Cross slide and end-work- 
ing tools on all models are easily accessible. All 
models have positive spindle carrier lifting, locat- 
ing and locking. New catalog material will give 
you further details on these machines. Your New 
Britain representative can show you how the 
increased profitability built into them can improve 
your competitive situation. Plan to see him soon. 


MACH IN & Cee Fr 2a 


If you work with large castings and forgings, 
this might be the announcement of the decade, 
in terms of an investment that can’t fail to be 
profitable. With equipment like this properly 
adapted to your particular requirements, nobody, 
anywhere, is going to trim you on cost per piece. 


Call on your New Britain sales engineer for 
practical, specific information, of course. Mean- 
while, we have just published a new catalog on 
these new large capacity chuckers, and we would 
be happy to mail your copy to you on request. 
The New Britain Machine Company, New Britain- 
Gridley Machine Division, New Britain, Conn, 


N 


Y 
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Fast, rugged New Britain +GF+ 


copy lathes 


Right from the ground up the New Britain +6F+ 
is a machine conceived, designed and manufactured 
as a copying-contouring lathe. Not a standard 
lathe with copying attachment; not a factory- 
made “special” with the contouring feature built 
on components from other lathes; but a solidly 
based, ruggedly constructed, fast, powerful, ac- 
curate machine designed solely for the template- 
controlled, rapid production of between-centers or 
chucked work with external or internal contouring. 


A million pieces or just a few, it’s a machine 
you'll use on many different types of short-run 
jobs (just change the template and reset the 
controls), or on one long-run job (just replace the 
single-point tool when it wears). 


The instantaneously accurate hydraulic copying 


Smee aAl se 


Consistent accuracy 


to tenths at super speeds 


Model 37 Precision Boring Machine is a machine 
with a mission, rather than an answer to every- 
body’s metal turning problems. Its mission is 
contour boring and turning in applications where 
both extreme repetitive accuracy and high pro- 
duction are of paramount importance. If you have 
such a requirement, Model 37 is an unbeatable 
money-maker. 


It is an inherently simple machine: simple to 
operate, with inspection limited to gauging any 
one dimension. Simple in operating principle, too, 
built around precision cams that operate without 
being affected by temperature fluctuation. From 
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GRIDLEY MACHINE 


mechanism is entirely enclosed within the compact 
carriage. All controls are within easy reach. The 
template is up front for easy adjustment. The 
chips fall free into the wide open base, can’t clog 
or jam any part of the mechanism. 


There are endless variations available within 
the New Britain +6F+ line. The standard model 
has applications anywhere on between-centers or 
chucked pieces. Other attachments and models 
are available to suit your particular requirements; 
infeed attachments, automatic loading, bar stock 
models, etc. 


Don’t buy any lathe or “special” for copy 
turning until you have investigated the New 
Britain +6F+ copy turning lathe. As a starter, may 
we send you the latest catalog? 


oe ae 


one to four high speed spindles can be mounted 
on a single machine. 


We would be happy to discuss any production 
problem involving straight or contour boring and 
turning. We doubt that anyone equals New 
Britain’s know-how in this area, and we have a 
wide variety of boring equipment, both vertical 
and horizontal and of very advanced design. No 
matter what your work, or production require- 
ments, this is a very fine place to look for an 
answer. The New Britain Machine Company, 
New Britain-Gridley Machine Division, New Bri- 
tain, Connecticut. 
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new Westinghouse WS silicon welder... 


Arc-air gouging for metal removal offers an outstanding path to cost reduction. The new Westinghouse WS 
welder has been designed as the ideal companion to this process. 

Weld or gouge—be SURE you do it with the 500-amp WS because, in addition to the natural advantages of 
a hermetically sealed, high capacity, silicon diode rectifier, it affords threefold protection. 

Three automatic protection features eliminate the need for special precautions by the operator. First: an 
exclusive surge suppressor circuit to protect against transient voltage spikes. Second: an integral transformer 
thermal switch that prevents overheating with prolonged use. Third: an exclusive time and current sensing 


(Below) The gouge and the gouging. 
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designed specifically for are-air gouging, too! 


relay circuit that prevents damage from the above normal current or above normal duty cycle. 

You benefit with greater production and fewer repair bills. What’s more, you have a dual-purpose unit that 
can both weld and arc-air gouge, a welder you can count on to work whenever you need it. 

You can get other Westinghouse WS units with the same ruggedness and reliability. Capacities: 200, 300, 
400 as well as 500 amps for 230/460-volt a-c operation. 

Want more information on the industry's newest, most versatile welder? Contact your nearest Westinghouse 
Welding Distributor . . . or write Westinghouse Welding Division, 4454 Genesee Street, Buffalo 5, New York. 


J-10483 


watch Westinghouse for new developments in welding! 


you can ne SURE...1F Westinghouse 





The new WS welder. 
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How INDEX TABLE DESIGN affects 
INITIAL PRICE and TOTAL COST 


Study these drawings to see how the design of an index table 
affects total costs of an installation. Some tables may be priced 
lower than others initially, but the additional charges for 
auxiliary items to adapt them to production requirements, 
added to maintenance and downtime costs, can make a drastic 


difference in the total price. 


The Ferguson Intermittor, indexed by a roller gear drive 
which operates a minimum of 8,000 hours at speeds up to 


2,000 indexes a minute without maintenance, needs no aux- 


iliary locking. It is designed for high speed operation and 
incorporates rigid integral supports for tooling to eliminate 
expensive segmental components. The Intermittor dial is sup- 
ported by tapered roller thrust bearings to withstand heavy 
loads with little friction. A stationary center tooling support 
is held rigidly at its top by anti-friction radial bearings and 
at the bottom by a flanged base bolted to the housing. Hol- 
low center of the support may be used for passage of cool- 
ants, fluids, air or vertical shafts to transmit motion to the 


work surface. 








OUTSIDE SUPPORT -— 


INDEXING 
DIAL .. 


CENTER. * 


SUPPORT *, 
- 


LAG, 


SOISS 


“ 


ns 
<-- FERGUSON 
DRIVE 


RIGID DIAL SHAFT — 
HOLLOW CENTER ~~ 


CENTER COLUMN 
TOP —RADIAL 
BEARING 
BOTTOM— 
SECURED TO 
HOUSING 


DRIVE ----- 


FIG. 1—FERGUSON INTERMITTOR 


Figures 2 and 3 show typical barrel cam and geneva drive 
index tables. Their indexing mechanisms limit operating 
speeds, therefore other components may be “‘designed down.” 


Shafts and bearings are lighter; frictional support surfaces 


might be employed instead of thrust bearings and an auxiliary 


locking or locating device is a costly necessity for even modest 
Tool 


provided at additional expense and sometimes even ignored. 


accuracy 


requirements methods are often 


mounting 


Difficulties of installation and frequent maintenance down- 


time can increase total cost drastically. 


CIRCLE 203 READER SERVICE CARD 


CONVENTIONAL 
CAST CAM } 


FIG. 2—BARREL CAM TYPE 


t"”~ CENTER 
‘ COLUMN LIGHT 


SUPPORTING SHAFT 


BEARINGS 


BEARING 


INTRICATE 
AUXILIARY 
LOCATING 


FRICTIONAL 
DIAL SUPPORT 
SURFACE 


NO EXTERNAL 
TOOL MOUNTINGS 


GENEVA DRIVE 
SLIDING LOCK 


& SINGLE DRIVE 
ROLLER 


FIG. 3—GENEVA DRIVE TYPE 


@ SEND FOR CATALOG 


Many other advantages result from the selection of a Ferguson 
Intermittor. Compare designs in new Catalog No. 160 which 
contains data on more than 175 standard tables. Every design 


engineer should have a copy. Get yours by writing: 


FERGUSON 


MACHINE CORPORATION 
A subsidiary of Universal Match Corporation 


7818 Maplewood Industrial Court 
St. Louis 17, Missouri 
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Meet. VIZI"... . the disc 
that lets you:SEE your work 
... WHILE you work! | | ona peas 





grinder réady to run. 
Note the unique shape. 








As the grinder starts we 
get a spinning pattern 
similar to a propeller 


or electric fan blade. 








— Operator can “look 
through” the Viz1-Disc 
as grinder turns-over 


at full rpm. 









This is what everyone is talking about. The new METALITE VizI-D1sc lets you see the exact 
area where the work is being done. Its unique shape gives it “see through” like a blade 

of an electric fan or an airplane propeller. This amazing new disc actually cools itself while 
it’s cutting. And, because there is no blind spot, you grind only the area that needs 

to be smoothed, thus increasing disc life. V1z1-PApDs to back-up the Vizi-Disc are 

available. They have a herringbone non-skid face that grips the abrasive disc, and 
guarantees an aggressive rate-of-cut. You can get a free demonstration from a 
Behr-Manning representative or write Dept. AM-S5. 


BEHR-MANNING co. §° ¢ 


TROY, NEW YORK 


A DIVISION OF NORTON COMPANY dé 


SEHR-MANNING PRODUCTS: Coated Abrasives « Sharpening Stones « Pressure Sensitive Tapes * Floor Maintenance Products 
NORTON PRODUCTS asives © Grinding Wheels © Machine Tools © Refractories + ElectroChemicals 


tn Coneds: Behr. Manning (Canade) Lid., Brantioré . For Export: Norton Intersational tnc., Troy, New York, U.S. A. 
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2 =FAi F 
Air Hardening* 


CUTS PRODUCTION COSTS 


low Temperature - 


Accurate Machine and Tool Company of 
Roselle Park, N.J., reports savings of 40% in 
grinding and 25% in machining time on this 
progressive die—through the use of LO-AIR, 
the tool and die steel that is easy to machine 
—has least distortion in hardening. 


On oil hardening tool steels, previously used 
for this die, .015’’ was allowed on sides for 
grinding and .005” in jig bored holes before 
heat treating. With LO-AIR they found it 


"U.S. Pat. No. 2,355,224 


TOOL and DIE STEEL 


safe to allow not more than .0025” on sides 
and no extra in holes before hardening— 
making great savings possible. 


For complete information, write today for 
Performance Report No. 20. Also, we will 
gladly send you a copy of our 12-page 
LO-AIR brochure on applications, proper- 
ties and other technical data. For immediate 
delivery of LO-AIR, call our nearest sales 
office or warehouse. Complete stocks available. 


UNIVERSAL 
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Can your competitors turn metal at 


lower costs? 


Now is the time to re-evaluate the 


possibilities offered by leasing 
of new production equipment. 
Your decision today can well 
determine your company’s 
position in tomorrow’s 


competitive market. 


This free booklet 


tells how you can get 
new machines with minimum capital outlay 


If you have delayed replacing old machines because 
of the relatively large capital investment, acquisition 
by methods other than outright purchase may solve 
your problems. Only a minimum initial investment 
provides you with the many competitive advantages 
that new machines offer, including greater accuracy, 
higher production rates and faster setup. New features 
and accessories simplify even the toughest jobs. 
Secondary operations are minimized and spoiled 
work becomes a thing of the past. All this means 
lower unit cost—more profit for you. 


If you want the benefits that new machine tools 
can provide, and if you like the idea of letting them 
“pay their way” while they “turn” a profit for you, 
you'll want to write for Gisholt Bulletin 1173 on 
buying and renting machine tools. It fully explains 
one of the most liberal and comprehensive policies 
in the industry, and covers several types of leasing 
and time payment plans with vital information on 
depreciation, tax angles, the MAPI formula and other 
timely questions. The coupon will bring your free 
copy. Send it along today. 


Gisholt Machine Company 


1201 Washington Ave. 

Madison 10, Wisconsin 

Without obligation, please send your Bulletin 1173. 
PANY a 


Madison 10, Wisconsin 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT FACTORY- 
REBUILT MACHINES WITH NEW-MACHINE GUARANTEE 








*HYDRASHIFT is Cincinnati's 
new lathe line with the new 
way fo change spindle speeds 
. » » hydraulically! 
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7) You: know about this fellow ... 


¢ 


) We's stealing “‘cash’’, and you 


ge # do try to stop him. 


But YOU cause this theft... 
you force this man to 
steal your profits ... 

make him add to labor and 

burden costs on most lathe 
jobs, no matter how hard 


he works. 


make your operatora-cost-reducer on ALL, of his lathe 
jobs—shift him to HYDRASHIFT* Hereiswhy......... 
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two steps 
and two necks 
on the new HYDRASHIFT . . . on a conventional lath 


As Second step is being cut, ” , ie ates | Operator waits for machine 
operator turns the dial to : nn? t ee to complete the step cuts. 
speed required for the : y 

necking cut. 


© f 7 ta . m5 Step cuts completed, oper- 


Step cuts completed, oper- ff a ator changes tonecking tool 
ator changes to necking —. and positions tool for cut. 
tool (he had it lying on the ‘ 

convenient Tray-Top) and 

positions tool for cut. 


Operator engages spindle 
lever and cuts the neck— 
without leaving apron. 


Operator goes to head- 
stock, shifts various levers 
to change to spindle speed 
for necking cut. 


Operator returns to apron, 
engages spindle lever, and 
cuts the neck. 


Necking cuts completed, 
operator changes tools for 
next workpiece. 


WATILATHE AND TOOL CO. CINCINNATI 9, OHIO 


e° #? of. 


Ts HYDRASHIFT Lathes CINCINNATI Drilling Machines /SPIROPOINT Drill Sharpeners 
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NATIONAL ACME’'S 


INCLUDES ALL PHASES OF COST REDUCTION 
Check YOURS ... Then Check National Acme 


Direct Costs: these include direct dollar 
savings os realized by the McCulloch 
Corporation ...an “every day” job for 
Acme-Gridleys. 

indirect Costs: effecting important sav- 
ings in maintenance, downtime, scrap 
reduction, tool costs, etc. 

Product Redesign: teaming with your 
design group to take full advantage of 
Acme-Gridleys’ cost reducing capabilities. 
Direct Material Costs: our engineers 


McCULLOCH CORPORATION 
COST REDUCTION 


LOGS 


... With 


60 


r 


iy 


CIRCLE 209 READER SERVIC? CARD 


provide important savings in this crea by 
constantly matching machines and tools 
to modern metallurgical problems. 


Make-or-Buy Reviews: in mony cases 
our Contract Division can assume your 
production headaches and relieve you of 
immediate capital investment. 

Spot Modernization: pioneering in 
modern tooling methods, and the flexibility 
of Acme-Gridleys can provide many “one 
the-spot” savings. 
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Pioneer in 
Circumferential 
Automation 


10 Operations 


or, 


in 5 Seconds 


Reduced cost-per-piece of tilt-lock knobs was but one 
of the enviable savings made possible for the Marine 
Products Division of the McCulloch Corporation by 
an Acme-Gridley RA-6 Spindle Antomatic. In addi- 
tion, McCulloch boosted output 200%, practically 
2liminated scrap losses, and greatly improved finish 
and final appearance of this small but critical part. 

Previous production methods required one primary 
and two secondary operations. Now, cwnplete ma- 
chining — including deburring, is done in one automatic 
operation on the Acme-Gridley. 

Dramatic savings in the production of parts like 
this make Acme-Gridleys a vital, cost-saving cog in 
McCulloch’s highly efficient production set-up. Evi- 
dence of this leading manufacturer’s high regard for 
Acme-Gridley efficiency is the fact that 14 different 
parts for their popular 60HP ‘Flying Scott” are 
produced on the rugged, versatile RA-6 Automatic. 

It will pay you to thoroughly study the savings 
possible with Acme-Gridleys. Call, write or wire for 
complete details on industry’s most mudern approach 
to tangible cost reduction. 


The National 


Acme Company 
171 E L3ist Street 
Cleveland 8, Ohio 


Sales Offices: Newark 2, N.J.; Chicago 6, I!l.; Detroit 27, Mich, 





ONLY 


is the originator 
and developer of 


the revolutionary 
new L-100-M 


SPEED- BAND" 


double carbide 
Band Saws 


ONLY 


available from 
authorized 
CAPEWELL 
Distributors 


Ask your Capewell 
Distributor for 
the complete story 


THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 
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LETTERS 





to the editors 330 W 42nd St, New York 36, NY 


Where's the Secrecy? 


Dear Sirs: 

On your “Detroit” page under 
the heading, “Why the secrecy?” 
(AM/MM—Mar 21 ’60, p97), you 
imply that the automobile com- 
panies, in order to protect the 
commercial advantages of their 
innovations, maintain secrecy pol- 
icies that are detrimental to their 
suppliers. 

As one of the principal sup- 
pliers for the automotive indus- 
try for a good many years, we 
feel it only fair to state that, in 
our experience, the industry has 
been above reproach. While it is 
true that the automobile com- 
panies make every effort to avoid 
needless publicizing of their plans, 
it is also true that they have been 
careful to keep us advised of 
changes in their plans which 
might affect our future. 

Possibly smaller suppliers or 
those not so well identified with 
the industry are not kept as well 
informed. However, our own ex- 
perience would indicate a very 
conscientious effort to treat ma- 
jor suppliers as the partners 
which they are. 

You cite the case of Midland- 
Ross which shut down its Detroit 


SHOPMATES 


operation as a result of losing the 
Chrysler frame business in the 
summer of 1959. Since we were a 
part of the competitive negotia- 
tion which resulted in this shut- 
down, we can state that your 
analysis is not accurate. 

Midland-Ross did not shut down 
as a result of an unannounced 
change in Chrysler’s operations, 
but rather because Chrysler de- 
cided to reduce the number of its 
outside frame suppliers from 
three (The Budd Co, Midland- 
Ross, and A O Smith) to one. 
They also planned to establish 
their own frame manufacturing 
operation. The Budd Co won this 
competition, so Midland-Ross and 
A O Smith are not now supplying 
Chrysler with frames (except for 
the Imperial frame which we still 
build). 

While we may argue the merits 
of integration of activities by the 
major automotive companies, we 
should not misrepresent this in- 
tegration as a lack of communi- 
cation with suppliers. I feel sure 
that Midland-Ross, like ourselves, 
was fully aware of their cus- 
tomer’s plans. 

You state that “It is well known 
that General Motors plans a 
switch to unitized bodies in 1963. 


N. Jarvis 





ws! psssstl” Sssryp Ve (naw [7 we 900s ini } 
HERE HE COMES ~~ ORRRaR P7F~ . 
HE LOOKS MADOER THAN A ~ 
BUSHEL OF BEES ~~ MUST A 

4 GOT BAWLED OuT UP FRONT /7 





AND CATCHES US 
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No other tracer attachment 
has all these features 


Traces from any Tracer controls tool Micrometer adjusts Adjustable Easy-to-reach Template rails 
template (round, in continuous path for cutting over, eccentric on control knob furnished any 
flat, wood, metal) for smooth, under or exact size. template protects initiates or length and with 


or standard product. accurate finish. lathe tailstock. interrupts cycle. brackets to fit 
any lathe. 








Tool post and Complete swiveling Does not limit Positive stop locks Adjustable valve Close-coupled 
holders designed for turning, boring utility of lathe... unit for non-tracing controls feed rate motor and pump 
for quick change of or internal cutting regular turning can cuts. for non-tracing eliminates hoses, 
pre-set tools. at any angle. be done with tracer : work. assures sensitive 
installed. control. 


For far less than you would imagine, you can quickly convert any good 
lathe for turning multiple diameter shafts or for turning, facing and boring 
contoured workpieces . . . single pieces or high production. Three sizes to 
fit any lathe up to 2714” swing and up to 30 horsepower. 


Write for complete information. 


LELAND-GIFFORD 


WORGC EC EB TS we Ve ee eS OS. CA CH VS: STE Se 


HYDRAULIC LATHE TRACER ATTACHMENT 
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LEADERS IN 


HEAVY DUTY 
ROLL-O-MARK 


MULTI-PURPOSE METAL MARKING MACHINE 


¢ Extra large work capacity 
¢« Greater versatility 


FEATURES 


e Marks, numbers, graduates, 
embosses 


« Low operating cost 


Marking the surface of large diameter rings is 
just one of the many applications that are be- 
ing done faster, better and at lower cost in 
many industries today with the new heavy 
duty all-pneumatic Roll-O-Mark. This one ma- 
chine can be tooled for marking round or flat 
surfaces . . . precision graduating . . . serial 
numbering . . . knurling . . . and embossing. 
Whatever your needs for metal marking, 
Noblewest makes the machines, marking dies, 
and work-holding fixtures for doing the com- 
plere job. And remember, Noblewest Roll- 
Marking is permanently indented marking— 
good for the life of your product. 

Write for new catalog. The Noble & West- 
brook Manufacturing Company, 17 Westbrook 
Street, East Hartford 8, Connecticut. 


i few desirable territories open to qualified representatives 


} . ’ z wi Ah cae Bes 
, TORS OF THE ROLL WV 


he eS ee 


CIRCLE 213 READER SERVICE CARD 


All-pneumatic, Model 365 is the 
heavy duty version of the famous 
Medel S0P1. 


nOBlLEwes, 


imPROVEC 


INDUSTRY MARK WITH NOBLEWEST | 








| 


Yet frame suppliers are still pre- 
senting elaborate engineering 
seminars on the merits of chassis- 
type cars.” It seems that this state- 
ment contradicts your comments 
about secrecy. 

If it were, in fact, well known 
that General Motors had such 
plans, then there would be, by 
definition, no secrecy involved. 
Surely you do not imply that 
these plans have only been kept 
secret from the supplier himself. 

We consider that we are as 
well informed as anyone concern- 
ing design possibilities affecting 
the structural portions of the 
automobiles of the future. We 
think that we have a good under- 
standing of the factors which 
might cause any given automobile 
manufacturer to adopt a body 
frame integral design or to use a 
separate, isolated, chassis frame. 

Using our own experience as 
a guide, it would be my guess 
that the suppliers of other types 
of components are also rather well 
informed as to the circumstances 
which will affect the use of their 
special products. No doubt all of 
them recognize that they must 
continue to refine and modify 
their products to adapt them to 
the constantly changing wishes 
of the end users. This is the type 
of gamble that is inherent in any 
business, whether it be in the 
automotive industry or not. 
This doesn’t frighten us, but it 
sure keeps us working. 

I believe you'll agree that we 
have described a basically healthy 
business situation. 

John R Parker, director 
sales and engineering 
Automotive Division 
A O Smith Corp 
Milwaukee, Wis 





“Yes, the boss knows his picture is in the 
paper. 


That’s where I’m heading for now! “ 
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CALENDAR 


Design Engineering Show, May 
23-26, New York Coliseum, New 
York, NY. 


American Supply & Machinery 
Manufacturers Association — 
Triple Industrial Supply Con- 
vention, May 23-25, Conrad Hil- 
ton Hotel, Chicago, Il. 


American Society for Quality 
Control — Annual Convention, 
May 24-26, Sheraton Palace Ho- 
tel, San Francisco, Calif. 


Eastern Seaboard Apprenticeship 
Conference, May 24-27, Went- 
worth Hotel, New Castle, NH. 


American Society of Mechanical 
Engineers — Semi-Annual 
Meeting & Aviation Conference, 
June 5-9, Statler Hilton Hotel, 
Dallas, Texas. 


Society of Automotive Engineers 
—Summer Meeting, June 5-10, 
Edgewater Beach Hotel, Chi- 
cago, III. 


Material Handling Institute—New 
England Show, June 6-8, Com- 
monwealth Armory, Boston, 
Mass. 


American Gear Manufacturers 
Association — Annual Conven- 
tion June 6-8, The Homestead, 
Hot Springs, Va. 


Joint International Powder Metal- 
lurgy Conference (MPIF & 
AIME)—June 13-15, Hotel Bilt- 
more, New York, NY. 


Drop Forging Association—Annu- 
al Meeting, June 26-29, Seigniory 
Club, Montebello, Quebec. 


American Society for Testing Ma- 
terials — Annual Meeting and 
Exhibit, June 26-July 1, Chal- 
fonte-Haddon Hall, Atlantic 
City, NJ. 


National Association of Metal 
Finishers—Annual Convention, 
July 22-24, Statler Hilton Hotel, 
Los Angeles, Calif. 


American Machine Tool Distribu- 
tors Association—Annual Meet- 
ing, Sept 3-4, La Salle Hotel, 
Chicago, Ill. 


National Machine Tool Builders 
Association—Machine Tool Ex- 
position, Sept 6-16, Internation- 
al Amphitheatre, Chicago, Il. 
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PRECISION 
SPLINE 
A ROLLING 


\ “ 


Involute Splines 
and Serrations 


with fillet roots 


Reed 3-Cylindrical Die Machine 


produces splines faster with 
greater accuracy 


Rolled Splines 
and Serrations 
are 
Smoother... 
Stronger... 


More Uniform 


The Reed 3 cylindrical die method of generating accu- 
rate involute splines and serrations in seconds greatly 
reduces production costs. 

The precise tracking of the 3 self-feeding dies cold 
forms the teeth with either 30° or 45° pressure angles. It 
gives greater tooth strength and better surface finish. The 
machine may be automated or equipped with a semi- 
automatic loading fixture. 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
HOLDEN, MASSACHUSETTS, U.S.A. 


Seles Offices in: Buffalo, Chicago, Cleveland, Compton, Colif., Denver, Detroit, Englewood, N. J., 
Hovston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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the shortest distance between 


these two points... 


[arpenter stainless steel 


The stainless steel that goes into these pinhead-size miniature bearings is Carpenter Mel-Trol 
No. 440-C. After fabrication and assembly, these bearings may be worth up to $130,000.00 per 
pound. There probably isn’t a tougher fabricating job in the world today or a job where surface finish 
is so important. The performance of Carpenter stainless steel on spectacular jobs like this makes 
Carpenter's reputation, but it is the spectacular performance on ordinary jobs that keeps it. 
Specifying Carpenter on your next stainless order will prove our reputation and bring new 


economies to your machining operation. The Carpenter Steel Company, Reading, Pa. 


[arpenter steel 


The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 


Alloy Tube Division, Union, N. J. 
Webb Wire Division, New Brunswick, N. J. 
Carpenter Steel of New England, Inc., Bridgeport, Conn. 
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Why not give yourself a real surprise! We refer to the 
ease with which you can convert the contacts of these 
Allen-Bradley Bulletin 700 Type BR control relays. 
Using only a screwdriver, contacts can be changed 
from normally open to normally closed (or vice versa) in 
seconds—without removing the relay from its mount- 
ing—or its wiring. This ‘‘on-the-spot”’ convertibility 
certainly suggests an appreciable moneysaving reduc- 
tion in your relay inventories. 


NOTICE! 


S 60 Second 


Contact 
Convertibility 


ALLEN-BRADLEY 
CONTROL RELAYS 


can thus easily be changed 
from N.O. to N.C. (or vice versa) 


Extensive tests have proven conclusively that the Bul- 
letin 700 Type BR relays are good for many—and we 
mean many—millions of trouble free operations. A 
“built-in” permanent air gap completely eliminates all 
possibility of magnetic sticking. Naturally, the double 
break, silver contacts never need attention. Also, the 
molded coil is your assurance that even the most 
severe atmospheric conditions cannot cause trouble. 
Please write for full details on these relays today! 


"Fae 


“we jie |= |F [EIS 


eit isis 
see *| 


BUT HEAR THIS! 


In the event that when “on-the- 
job” it is discovered that some- 





thing was either overlooked or 
added, the standard Bulletin 
700 Type BR—either 2, 4, or 6 
pole relay—can easily have $ aABe 
added to its base, out in the WF! 
field, either one or two switch- “4 
ing poles. It is done as easily 
as “falling off a log.” 


. FIVE RELAYS 
+O IG \oh ic IN ONE 


This shows how a 
Type BR relay 
_— can be arranged 
: —in seconds—to | 
do the job of five | 
different relays. 








General-Purpose 
NEMA | 


ALLEN - BRADLE 


Member of NEMA 


Explosion-proof 
NEMA 7 NEMA 4 


e@ |e ie ic 


ie! 


4NC. 2 N.O.—2 N.C. 
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Waterproof 


QUALITY 
MOTOR 
CONTROL 

































































ALLEN-BRADLEY 
PHASE FAILURE ... 


PHASE REVERSAL 
RELAYS 


will provide positive protection for 
high-horsepower, high-priced motors! 


It’s sound “economy” to guard your investment in ex- 
pensive motors and equipment against the extensive dam- 
age that can result from a phase failure or phase reversal. 
Allen-Bradley’s Bulletin 812 Style RF relay provides com- 
plete, positive protection against both of these hazards. 


The Bulletin 812 Style F phase failure relay instantly 
detects all open phase conditions on a motor branch cir- 
cuit and removes the motor from the line—yet is not 
subject to nuisance dropouts from transient line fluctua- 
tions. An unusual feature of this Style F relay is its positive 
response, regardless of motor load or type of motor branch 
circuit employed. 

The Bulletin 812 Style R phase reversal relay discon- 
nects the motor from the line—whether it is running or 
not—when a phase reversal occurs on the line side of the 
relay. Thus, it can be used to protect a single motor or a 
group of motors. Furthermore, the Style R relay removes 
the motor from the line should a phase failure occur while 
the motor is stopped. 


All A-B Bulletin 812 relays are completely “‘fail safe.”’ 
It will pay you to investigate this economical insurance 
against the heavy losses that can—and frequently do— 
result from phase failure and phase reversal. Write today! 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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Bulletin 812 Style RF for 
Phase Failure and Phase Reversal consists of 
Style F Phase Failure and Style R Phase Re- 


versal relays in the same enclosure. <> 
- : = » — — . 
« ze ; { 





Bulletin 812 Style F 
for Phase Failure 


Bulletin 812 Style R me: 
for Phase Reversal 


6-60-aM 


a SPOT NEWS... 


Budd Co will lose $33-million contract to build Thunderbird bodies with be- 
ginning of the 1961 model year, but has been awarded the contract to build 
the all-new bodies for the 1961 Continental and to produce major stampings for 
Ford’s forthcoming compact trucks. 


High-tin alloys that withstand temperatures above 4000 F have been reported 
by Britain’s Tin Research Institute. Instead of showing a lower melting point 
than either of their components, these alloys show a higher melting point. 
One tin-zirconium alloy melts above 4100 F. A similar compound containing 
titanium is brittle at room temperature and has to be made by powder metal- 
lurgy techniques. 


Fiberglass can be spun like thread to build up plastic shapes on steel forms. 
Lockheed is spinning electronically transparent radomes for West German 
F-104s on a rotating form tool that pulls the fiber through a resin bath. Final 
step is grinding to exact dimensions. 


Chemical milling for mass production will be studied under an R&D contract 
between Electric Typewriter Div of IBM (New York) and Chemical Milling 
International Corp, El Segundo, Calif. CMI also reports keen interest from auto- 
motive, architectural, petroleum, and general metalworking industries, as well 
as from aircraft and missile companies. 


England, France, and West Germany plan to jointly develop and produce mili- 
tary aircraft and missiles for NATO forces. Agreement involves two projects: 
VTOL aircraft for NATO requirements and electronic equipment for European 
air defense. Missile development is said to have been discussed, but this was 
not confirmed—or denied. 


Special recognition “for outstanding journalism” has just been given 
the exclusive report in this magazine on the study of Army produc- 
tion equipment made by the Operations Research Office of Johns 
Hopkins. Burnham Finney has received a Jesse H Neal Award of 
Merit for his article “Can We Prevent A Production Pearl Harbor?” 
(AM—Jul 27 ’59, p89). 


The Davy Crockett, the Army’s newest man-portable recoilless gun, marks the 
first major application of titanium for infantry use. Heat-treated-titanium 
weapon weighs 80 lb less than conventional unit. Capable of firing atomic shells, 
these weapons will require about 2-million pounds of titanium over the next 
five years. 


Russians are using electropolishing to finish metal cutting tools. The electro- 
lytic processing removes the surface skin of deformed metal, containing a high 
proportion of soft, poorly conducting austenite, without etching. Close control 
over depth of metal removal can be assured, and the resulting surface finish 
is high. 


Chrysler Corp, despite underbidding by $20 million, lost the $65-million con- 
tract to build airframes for the second stage of the Saturn space vehicle. Michi- 
gan congressmen are protesting vigorously because loss jeopardizes 9000 jobs at 
Chrysler’s Detroit missile plant. 


A metal forging plant with an annual capacity of 2500 tons of forgings has been 
approved by the Israeli Ministry of Trade and Industry. Investment will amount 
to about $1.2 million. Plant, when built, will be government owned, but at a 
later date will be sold to private investors. 
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IMMEDIATI 
DELIVERY 


STYLE 28-A Rui rey 


HYDRAULIC POWER UNIT 


STYLE 22 


argent se Ex-Cell-O Hydraulic Power Units in 
Stock Now to Cut Your Machine Tool 
Lead Time and Production Costs! 


Reduce lead time, increase productivity, and cut per-unit cost 
with Ex-Cell-O Quill-Type Hydraulic Power Units—immediately 
STYLE 20 available for drilling, counterboring, spot-facing, and reaming 
HYDRAULIC POWER UNIT operations, or as prime movers for milling equipment. 


Ex-Cell-O Hydraulic Power Units are self-lubricated . . . built for 
easy installation, and trouble-free operation, even under fast 
cycles and continuous production. Compactness allows close 
center distance installation, in-line or radial . . . versatility makes 
them ideally suited for special-purpose, high production 
machines. A companion product, the Style 502 Tapping Unit, 
enves end uses a lead screw for trouble-free tapping. 
ee ee ee See your Ex-Cell-O representative or write direct for full informa- 
tion on the complete line of Hydraulic Power Units and our 


Canadian-built Lead Screw Tapping Unit. 


| EEE FOR PRECISION Wachinery Division 
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NT + GRANITEMSBRFACE PLATES « ATOMES EMERGE CORPORATION 
TTIQN PARTS + DAIRY ZOQIPMENT DETROIT 32, MICHIGAN 


American Machinist/Metalworking Manufacturing * May 16, 1960 





WASHINGTON... 


Defense procurement cut... 


The House Appropriations Committee has made 
a cut of $400 million in over-all Pentagon pro- 
curement funds in the coming fiscal year. The 
swipe was designed to stimulate ““more economi- 
cal procurement practices.” 


If the cut sticks, the Pentagon will have to apply 
the saving across the board by trimming pricing 
and cost estimates in individual contracts and 
tightening up on policing of procurement. 

The Committee rapped the Pentagon for failure 
to formulate realistic plans and specifications 
which would allow maximum use of competitive 
bidding. It also criticized failure to follow up 
the General Accounting Office’s recommenda- 
tions to tighten up on procurement policies. 
The report cites cases of 24 to 41% profits-to- 
costs ratios on Army Nike missile subcontracts, 
$3-million overcharges on an Air Force contract 
for fire control radar, and several instances 
where the services were able to buy equipment 
significantly cheaper through advertised pro- 
curement rather than negotiated contracting. 
The total defense budget was boosted $122 mil- 
lion by the Committee to $39.3 billion. 


Soviet competition .. . 

Greater efficiency in the domestic machine tool 
industry is the key to competition with the 
Soviet Union. This was the theme of speakers at 
a Washington meeting of five unions reviewing 
the economics of the industry in preparation 
for bargaining sessions. 

Prof Seymour Melman (Columbia Univ.), who 
toured Soviet machine tool factories last year, 
said the industry there is highly mechanized. 
Mechanization, rather than low labor costs, will 
permit the Soviet to challenge U S superiority. 
The professor scored the “handicraft system” 
that he said dominates the U S industry. He told 
union members not to worry about losing jobs 
through automation. A more efficient industry 
will mean broader markets at home and abroad. 
An AFL-CIO study cited good industry profits 
in the postwar years, precluding any need for 
labor to “subsidize” industry by holding the 
wage line in “the fat years.” 


The “munitions lobby” . . . 
“Controversial” advertising by military con- 
tractors would be severely censored by a De- 
fense Dept proposal. The proposed rules have 
kicked up a rumpus. 


They would go far beyond current security 
restrictions and bar “inappropriate claims” about 
new weapons, discussion of the economic impact 
of contract awards or cutbacks, etc. The move 
is sparked by President Eisenhower’s press con- 
ference attack on the “munitions lobby” and the 
Hebert Committee’s (House Armed Services) 
recommendations that the Pentagon clamp down. 
But Rep John Moss (D-Calif), chief Congres- 
sional spokesman on freedom of information, 
cries “censorship.”’ He sees the move as making 
Asst Defense Secretary Murray Snyder an “ad- 
vertising czar.” 


Differs with Rickover... 


Vice Admiral R B Pirie takes issue with Vice 
Admiral Rickover on the atomic-powered air- 
craft carrier. Rickover claimed that a conven- 
tionally-powered carrier would be obsolete. The 
House Appropriations Committee cut the car- 
rier out. Now the Navy is working on the Senate 
to restore it. 

Pirie, the Navy’s top airman, pooh-poohs op- 
erational advantages of the A-powered carrier, 
says they will not offset the extra $130-million 
cost. He says a conventionally-powered carrier 
would be fast enough to handle new navy air- 
craft. 


Patent relief over-rated .. . 
Compulsory licensing of patents is a much over- 
rated form of relief in antitrust cases, says a 
unique new study by the Senate Patents Sub- 
committee. 

A survey of 81 antitrust cases in recent years 
shows that only in eight did compulsory licens- 
ing stimulate effective competition. In 31 cases, 
no patents were even sought by would-be com- 
petitors. And in most cases where patent rights 
were granted they did not prove to be partic- 
ularly useful. 


Priority ratings . . . 

Defense suppliers now must use a priority rating 
symbol on all orders they place for materials and 
components to fill contracts for military, space, 
and atomic projects. 

Up to now, defense contractors have been re- 
quired to use such symbols on their orders only 
when so-called controlled materials are involved 
—copper, steel, aluminum, and nickel alloys. 
Now defense suppliers must place the proper 
symbol on their orders even if, for instance, 
it’s a plastic, lumber or textile item. 
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DETROIT... 


Profits too high? 

Back in January 1958, Estes Kefauver raked the 
auto industry over the Senatorial coals for its 
policy of “administered pricing.” Although no 
collusion was charged, his committee plainly felt 
that a leader (namely GM) set prices and other 
companies merely followed the pattern. 

Costly weeks went by (Chrysler alone figures it 
spent $500,000 in expense accounts, manhours 
and materials on the hearings) without changing 
Kefauver’s conviction that the auto industry 
makes too much money, is too inflexible, and 
that it ought to go into the market place with 
its cars on a supply and demand basis. 

At no time during the hearings, try as he might, 
was Kefauver able to get much costing informa- 
tion on any car. His report on the hearings made 
it plain that he didn’t realize that auto costing 
is a painstakingly detailed process—one that for 
all practical purposes is firmed long before the 
car gets into production. 


The facts... 


Ford’s Falcon, for example, was originally cost- 
ed by its planners at $1383—based on an aver- 
age of body styles, and on the expectation of 
selling 275,000 units a year for three years (be- 
fore the first changes in such major components 
as the body shell and engine would come). 
Months later, when the Falcon went into pro- 
duction, this figure (which automakers call “Fi- 
nancial Planning Volume”) had increased by on- 
ly $16. 

Based on an average anticipated selling price to 
the dealer of $1546, Ford Division fixed its 
sights months back on a net average profit per 
car of $163. This does not seem excessive—nor 
does the parent Ford Motor Co’s expectation of 
$253 a unit, which of course includes the Ford 
Division profit. Even the latter figure is con- 
siderably less than the mark-up enjoyed by the 
dealer. 

The higher profit for the parent company is due 
to intra-company sale of such manufactured 
components as transmissions. By subtracting 
the Ford Division profit from the Ford Motor Co 
profit, you can see that $90 profit is divided 
among the manufacturing divisions. 


Cost breakdown... 


Of the $1209 variable costs in the manufacture 
of a Falcon, by far the largest share, $994, goes 
for materials and components. Direct labor costs 
of $58 per unit indicate that surprisingly few 


manhours are needed to assemble the vehicle. 
Some of the other items included among Falcon 
variables: transportation in and out $79, manu- 
facturing overhead $35, advertising $24, and 
warranty $17. 

Fixed costs total $174 per car, including amorti- 
zation of tools and facilities—a substantial part 
of the $100 million bill for bringing the Falcon 
to market. 

Vice President George Walker’s Styling Depart- 
ment can take pride in its miniscule charge of 
$2 per car: By contrast, engineering cost 10 
times as much. Tooling supplied to vendors cost 
$8, and fanfare of introducing the car $6. 


Put into perspective... 


... three things become apparent. First, Ford 
cannot be fairly accused of greediness. A 10.6% 
mark-up is not much return on a $100-million 
gamble. Small loan companies often charge more 
for money, with a lot less risk. 


Second, the timing involved in arriving at Fi- 
nancial Planning Volume indicates that there 
can hardly be collusion between automakers in 
setting prices. On-the-surface similarity among 
car prices results from this: One 3000-lb car 
takes about as many dollars worth of materials 
and manhours as another. And it must be re- 
membered that these are the two major cost 
items in any car. 

In any case, Financial Planning Volume is es- 
tablished by a company before a car goes on 
sale—and only the market place can prove 
whether the FPV is right or wrong. 


Third, everything is predicated on reaching the 
financial volume. As to the Falcon, sales are 
humming along at a merry rate well above this 
volume. In other words, Ford is making more 
money than it anticipated on each Falcon. 
But what about Ford Motor Co’s other products? 
FPV for the standard-sized Ford, for example, 
is pegged at 1-million units—and production 
since the start of the year is already off 143,000 
units, compared to the same period in 1959. Fal- 
con’s success may account for a considerable por- 
tion of this loss, thus stealing sales from a car 
that returns about 30% more profit. 

Like every auto company, Ford has misjudged 
the market on occasion. It sank $300 million in- 
to the Edsel over three model years and never 
even came close to reaching financial volume. 
The same thing happened with the Continental 
of 1956 and 1957. Today, the same circum- 
stances surround Lincoln and Mercury opera- 
tions—Don MacDonald. 
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if what you make is round oe or square JJ or odd shaped 


if you make it one “Mf at a time or by the millions lll 
if you want to check its OD a or its ID @ or a whole 
lot of dimensions at once ees, .».and if you want 


VI / 


the gage to indicate a dimension fayuyTyyy or flash a light O: 


or ring a bell 9 or stop) a machine on the basis of tolerances 


down to thousandths QQ] or millionths OOOOOL 


SHEFFIELD can recommend the exact type of 

Air, Electric, Electronic, Visual or Limit gages you need... 

or a complete automatic gaging or assembly machine or system... 
with dimensional quality control based on the 


ultimate standard of gagemaking: INTEGRITY 


The 


SHEFFIE LD 


Corporation Dayton 1, Ohio 


A subsidiary of the Bendix Aviation Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems + Machine Tools + Contract Mfg. 
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AIRCRAFT 
and MISSILES... 


More planes, less variety .. . 

Overall military procurement of manned air- 
craft is being scaled down, but the Army has laid 
out plans for a big increase in buying over the 
next decade. The program calls for boosting the 
Army’s inventory from 5500 planes to 8000 new 
aircraft by 1970. Emphasis will be on trimming 
the variety—from 15 different types now in 
operation to eight. 

A new turbine-powered, light-observation heli- 
copter will replace the L-19 fixed-wing plane 
and the H-13 and H-23 observation helicopters 
(AM/MM—May 2 ’60, p 81). 

A new utility-tactical transport helicopter will 
also be bought to replace the L-20, H-19, H-34, 
and H-21. 

Other new production orders will be placed for 
the Grumman AO-1 Mohawk medium observa- 
tion plane (a twin-turbined, STOL type); the 
DeHavilland Caribou AC-1 transport (a twin- 
engine STOL plane which can carry three tons); 
and the twin-turbine HC-1B Chinook VTOL 
helicopter. At least 300 each of the last two types 
will be bought. 


Atlas, Titan improved .. . 

A new version of the Atlas will have a range up 
to 8000 statute miles, compared to 7000 in the 
earlier missile. The new model will be all- 
inertially guided and capable of salvo launch- 
ings. The first Atlas units are radio-guided, can 
be fired only one by one. 

Titan’s range is being boosted from 8000 to 
9800 miles with a bigger second engine. The 
new model will have storable liquid fuels in- 
stead of cryogenic types, and will have almost 
instantaneous reaction time. All-inertial guid- 
ance will also allow for salvo launchings. For 
Titan this will mean firing from underground 
silos. 

A new heavy heat-sink type re-entry nose cone 
to replace the ablative type will allow both 
missiles to carry heavy nuclear payloads. 


Convair, Air Force criticized .. . 

A report by the General Accounting Office 
sharply criticizes both the Air Force and Gen- 
eral Dynamic’s Convair division for decision 
to make air conditioning units for B-58’s instead 
of farming out the job or adapting existing 
equipment. 

Report puts the cost to the US Government of 
this decision at $2.6 million. It recommends 
closer Pentagon control over decisions by prime 


contractors on whether to make or buy ac- 
cessory items. 

Convair decided to make air conditioning carts 
(which are rolled up to the plane to keep it 
cool while on the ground when built-in coolers 
aren’t working). Convair did not invite bids, 
although the company had no previous ex- 
perience in making this equipment. 

GAO also charges that both parties should have 
recognized earlier in the game that standard 
air-cooling carts could be adapted to B-58’s. 
Eventually this was done. 

Convair protests that it’s always easier to quar- 
terback the game on Monday morning. 


Airborne command post... 

SAC is modifying three Boeing KC-135 jet 
tanker planes into airborne command-post craft. 
The planes will be ready to fly on 15-minute 
notice. They will be equipped to take over 
SAC’s global operations in case the Omaha base 
and alternative SAC command posts on the 
ground are ever knocked out. The three planes 
are being converted at Tinker AFB, Oklahoma 
City. 


West Coast outlook .. . 

Southern California’s aircraft industry continues 
its gradual but irrevocable decline. Aircraft em- 
ployment declined by 2500 in March. The most 
recent total of 163,300 jobs in the industry rep- 
resents a reduction of 14,500 during the past six 
months. 

Missile business, on the other hand, presents 
a much brighter picture. Employment is up 9700 
from a year ago. In addition, Douglas Aircraft 
recently won the NASA competition to develop 
and produce airframes for the S-4 upper stage 
for Saturn space vehicles. Initial contract will 
call for nine stages and will run to more than 
$65 million. 

Douglas will use its Thor missile team and build 
the stages at its Santa Monica plant. 


Controlled rocket thrust .. . 

North American’s Rocketdyne Division, Mc- 
Gregor, Texas, has designed a controllable nozzle 
that effectively varies the thrust of a solid- 
propellant motor 70%. In current solid-propel- 
lant rockets, thrust is constant from ignition to 
burnout. 

Rocketdyne engineers believe they can achieve 
even greater thrust variation by using a propel- 
lant with greater pressure sensitivity than that 
used in their development program. 
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STYLE ‘'S”’ 
STYLE "'B”’ MASTER COLLETS and PADS 
MASTER FEED FINGERS and PADS The Only MASTER COLLET with 
No Work Pressure On The Screw 
Pads Cannot Work Loose 


Ne Sesma—tte Pine Available For: Cleveland-Cone 
Greenlee — Gridley and Acme-Gridley 

Available For: Brown & Sharpe National Acme — New Britain 

Cleveland — Cone — Davenport — Greenlee Warner & Swasey 

Gridley and Acme-Gridley — National Acme 

New Britain — Warner & Swasey 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 


Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, Seattle, Portland, 
Minneapolis, New York, Oakland, Philadelphia, St. Louis, and Toronto 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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MACHINE TOOLS... 


GM to tool in Argentina... 


General Motors is getting ready to spend at least 
$11 million on machine tools for a truck engine 
in Argentina. The truck will be of Vauxhall 
(British GM subsidiary) design. This is said to 
be the first time that General Motors has ever 
put into production a European-designed ve- 
hicle elsewhere than in Europe. 


In tooling for this job General Motors would like 
to duplicate equipment now installed at the 
Vauxhall plant in England. Much of Vauxhall’s 
machinery is of British origin and therefore 
British machine tools, in the main, probably will 
be purchased and some German. 


The trouble is that British builders are quoting 
deliveries of as long as a year-and-a-half. De- 
spite this fact, British builders stand a good 
chance of getting a substantial share of the 
business. However, U S and German builders 
should receive sizable orders. 


This General Motors project in Argentina is on 
top of Ford’s program for a new engine there. 
In addition, Kaiser’s Argentina company is add- 
ing to its line a passenger car with a jeep en- 
gine and frame and an Alfa Romeo body, a bid 
for the “smart-car” trade. Kaiser also is about to 
begin manufacture in Argentina of the Renault 
Dauphine. 


Builders criticized... 


One high Detroit automobile official says pri- 
vately that the U S machine tool industry has 
not been as aggressive as it might be in com- 
peting for Latin-American business, much of 
which is going not only to west European build- 
ers but also to the Czechs. This official is aim- 
ing at dealing directly with U S builders through 
their Detroit direct sales offices or their Detroit 
distributors instead of through intermediary 
selling organizations. 


Vauxhall and Opel to expand... 


Vauxhall and the German GM subsidiary Opel 
have in mind spending around $175 million to 
expand their manufacturing facilities in the next 
two years. This sum, it is said, will be invested 
in production equipment and its tooling. 


This program will represent a third major round 
of expansion during little more than a ten-year 
period. The first round was in the early 1950s, 
the second in 1956-58, and the third will be in 
1960-62. 


There is concern within automotive circles that 
the European motor car industry may be head- 
ing into a period of over-expansion. When the 
various British car-production projects are com- 
pleted, the British industry will have a capacity 
of almost 2% million cars. The British Motor 
Corp alone will be able to make 1-million units 
a year. In 1959 not many more than 1-million 
cars were turned out by the entire British auto- 
mobile industry. 


Ford to add to European capacity .. . 


Ford’s European companies (in England, Ger- 
many and the Netherlands) expect to make an 
outlay of around $200 million in the next two 
years. This money will go for production equip- 
ment of all kinds, including materials-handling 
and other processing equipment for assembly 
plants. But most of the spending will be for ma- 
chine tools and related machinery. 


A prominent U S company long identified with 
the automotive industry is supplying all the body 
dies, jigs and fixtures for making all the sheet- 
metal parts of a new European car, said to be of 
French origin. The design is reported to be sim- 
ple by U S standards, with low production costs 
as a result. 


Ford to spend large sums... 


Though no spectacular new programs are in 
sight, Detroit is expected to be the source of im- 
portant orders for machine tools and other pro- 
duction equipment this year. 


Ford, for one, is looking for ways and means to 
get its production costs down. It will be making 
purchases from time to time that for the entire 
year 1960 are likely to add up to as much as $70 
million. 


The Ford people are believed to feel that their 
production equipment, in general, is in better 
shape than that of General Motors. A larger ra- 
tio of Ford’s machine tool holdings were bought 
within the past ten years. Ford incidentally, is 
hammering away on a campaign to secure a bet- 
ter-quality product and is spending large sums 
for this purpose. 


Ford is pouring out a considerable amount for a 
new steel rolling mill at Rouge that will add to 
its steel-making capacity but mainly will im- 


prove the quality of Ford steel. 
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(An Industrial Revolution In One Easy Lesson) 


This is the Friden Flexowriter: a heavy-duty, automatic 

electric typewriter, with an integral tape punch and tape 

reader. There is no faster, easier or better device for coding 

paper tapes. Here’s why: 

1) The keyboard is standard; any competent typist can 
master the other controls in less than an hour. 

2) The operator types a visual proot as she makes the tape; 
errors are caught and corrected immediately. 

3) Automatic parity check guarantees against mis-coding. 

1) Tapes can be double-checked (or quickly duplicated) by 


running them through the reader. 


For all these reasons, the great majority of machine tool 


manufacturers either have standardized or are now stand- 


+ SALES. SERVI 


ardizing on the Friden tape reader with Flexowriter input. 
Take it from the pioneers in numerical control: punched 
paper tape is the best input; and in punched paper tape, 
Friden is by far the leader ‘ 


In business, communications, graphic arts, and now in heavy 
industry, Friden source data systems build a new concept. We 
call it PRACTIMATION: automation so hand-in-hand with 
practicality there can be no other word for it. Orve0 re 
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E AND INSTRUCTION THROUGHOUT THE U.S. AND THE 
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MATERIALS... 


American Plastics Institute... 


An independent committee, whose members 
have been drawn from all segments of the plas- 
tics industry, has for four years been working 
out detailed plans for an American Plastics In- 
stitute. The proposed organization would be con- 
cerned with both the industry’s immediate 
problems and the assurance of its future health 
and growth. 


Primarily, the institute would fulfill the need 
for long-range basic research into the nature 
and characteristics of plastic materials. It would 
investigate other significant aspects of the sci- 
ence and engineering of plastics and would dis- 
seminate the findings of this research to all 
levels of plastics production, processing, and 
end use. 

Education—at the graduate-school level—would 
also be a major concern of the institute. Its 
program would encourage the large numbers of 
qualified plastics engineers and chemists need- 
ed by the mushrooming industry. To serve this 
purpose, it is hoped that the institute can be 
established at one of the nation’s leading edu- 
cational institutions—still to be selected. Repre- 
sentatives from every segment of the plastics 
industry—materials producers, equipment man- 
ufacturers, custom molders, and two major con- 
suming industries (electronics and appliances) 
—have met in New York. They expressed the 
need for such an institute and described how it 
would benefit their own companies and firms 
like them. In no way a “trade association,” the 
institute would serve all phases and levels of 
the plastics industry. 


Government-agency support for the work of the 
proposed Plastics Institute was promised by 
Dr Gordon M Kline, chief of the division on 
fibrous and organic materials of the US Bureau 
of Standards, in Washington. Chief executives 
and research directors of all firms in the indus- 
try will be asked to support and participate in 
the activities of the institute. 


Professor Louis F Rahm, professor of mechani- 
cal engineering at Princeton University, and di- 
rector of its Plastics Laboratory, is serving as 
chairman of the organizational committee. 


Something in common... 


Diamonds ... nerves. . . electric eels! At first 
glance they don’t seem to have much relation- 
ship to each other. But there is one common 
denominator. Each involves organic semi-con- 
ductors capable of transmitting, modifying or 
modulating electric current. Researchers at Bat- 


telle Memorial Institute and other laboratories 
tell us that this common characteristic may pro- 
vide many new answers to old questions; perhaps 
even an important breakthrough in our under- 
standing of the life process. 


Thin tin... 


A new process produces tinplate about half the 
thickness of anything now used in canmaking. 
Details of the process are secret until patent pro- 
tection is obtained. Meanwhile, can manufac- 
turers are experimenting with the thinner tin- 
plate to determine where it can be used to best 
advantage. They must modify, rather than re- 
place, present production equipment. 


Base-box weights of new material are 40 to 60 Ib 
each. (A base box is a unit of measure contain- 
ing 31,360 sq in., or 217.78 sq ft, of tinplate. Can 
makers purchase it on a surface area basis.) Most 
tinplate now used by can producers is in the 
75 to 100 lb base-box weight range. 


Tin thickness is the same on the new material 
as on conventional heavier tinplate. Only the 
thickness of the steel is reduced. In addition to 
food cans, the lighter tinplate might be used in 
making disposable baking pans, detergent cans, 
paint cans, frozen-dinner trays, and for pack- 
aging hard goods or clothing. 


Physical characteristics of this tinplate are said 
to be distinctly different from the heavier form 
now in use. The new product has additional 
strength and rigidity. It will be merchandised in 
coils but still sold by surface area. While it is 
technically possible to go to even thinner gages, 
present markets don’t indicate commercial 
demand for this material. In time, even foil 
might be produced. The new material will be 
tested in non-process food (foods not pressure- 
cooked in the can) areas first. 


Roger M Blough, United States Steel Board 
Chairman, told the National Canners Associa- 
tion Convention in Miami that the new tinplate 
was one of the ways his company was meeting 
competition from other materials in the can- 
ning industry. 

Immediate savings to the can producer and the 
canner include reduced shipping weight, ability 
to seal by soldering and the continued use of 
magnetic handling. There may be a saving in 
material cost but it is too early to know what 
the cost will be. Pilot plant operations and field 
testing are sufficient to show that there are no 
major roadblocks. Now US Steel is trying to 
determine and prove the markets. Once known, 
large-scale production will be installed. 
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Courtesy Solar Aircraft Company 


Solar Aircraft uses Gilbert radials 
to produce close-tolerance holes 


This operator at Solar Aircraft Company, San Diego, 
Calif., is drilling and tapping 57 holes to .001” 
tolerances in an afterburner housing for the J65 
turbojet engine. 

Several features make his work productive and 
accurate. Speed and feed shifters are direct-reading 
Gears are counter-balanced for easy shifting. Four- 
lever turnstile is always within easy reach. The 


Write for free bulletin 


operator can see the spindle easily, as shown here. 

This Gilbert radial is one of four at Solar — proof 
that you’re in solid company when you acquire one 
of these fine machines. 

Our representative will gladly give you the profit- 
able details. Get a quotation now. 

The Cincinnati Gilbert Machine Tool Co., 3340 
Beekman St., Cincinnati 23, Ohio. 





GILBERT 











WHAIAT’S AHEBAD... 
in Metalworking 


Metalworking is waiting for the upswing... 


Metalworking production has been holding 
steady for the past three months, but some seg- 
ments are still waiting for the boom that the 
anticipated increase in capital spending has 
promised. 

Steel production continues to drop off, and will 
probably go even lower. But this slowing down 
is considered a healthy thing, because it will 
bring the operating rate closer to the rate of 
consumption. It could still be a record year, and 
with little danger of piling up new inventories. 
Small integral and fractional-hp motor makers 
are optimistic for the year as a whole and report 
good business now. One major Cleveland firm 
reports first-three-months sales up 25% over 
1959. February and March orders set all-time 
records for this company. 

The welding shops are still looking for the boom. 
Although they report an increased rate of in- 
quiries, only in the last few weeks have these 
turned into some orders. Most shops expected a 
pickup early in the fourth quarter. Employment 
is steady. 

Fastener manufacturers report sales off and 
down. “Fasteners work on an every-other-year 
basis—’59 was good, so we don’t expect an es- 
pecially good ’60,” said a spokesman for one ma- 
jor manufacturer. The Industrial Fastener In- 
dex of Shipments dropped eight points in the 
latest month. 

Cutting tool manufacturers in the midwest offer 
mixed reports. Several companies report busi- 
ness up 5, 10, 15% above last year; another says 
business dropped in April. Price increases are 
expected in the next couple of months. 


wake — 1957=100 


Farm and construction machinery business is 
picking up after a slow start brought on by bad 
weather. Only one major manufacturer feels 
that 1960 business will be under that of 1959. 


Gage and precision tool producers report that 
business is good and on the upswing. Even the 
one dissenter expects his 1960 business will be 
about 3% better than 1959. 


Plating shops in the Chicago area give conflicting 
reports. Two report business up more than 10% 
over 1959; another says business is down 15 to 
20%, but that the remainder of 1960 looks prom- 
ising. There may be price increases after the 
summer, said one plater. 


Despite reduced production schedules, one ma- 
jor bearing manufacturer continues to predict 
a good level of business throughout 1960. Com- 
pany expects its railroad bearing business to 
have the best quarter in its history during the 
second quarter of this year, thanks to the mount- 
roller freight. 


Tool and die business on the West Coast is slow. 
A few scattered shops are still on overtime, but 
most firms report business is scarce, and will 
remain so in the foreseeable future. Chief rea- 
son is the decline of the airframe industry. 


Stamping business, as reflected in figures from 
the Pressed Metal Institute, continues on the 
upswing. Outlook for the year is pegged at about 
equal to 1957, one of the stampers’ best years. 


Shipbuilding in the San Francisco area holds no 
promise of improvement. Employment is down 
30% from normal, will be down 60% by end 
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of the year. 
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WEREIATI’S AHBHAD... 
in Business 





AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


APR. MAR FEB. MAR. 
Esti- Pre- Re- Year 
mated liminary vised Ago 
Total Index 
159.8 159.8 159.8 158.5 




















Metalworking 
Machinery ... 190.4 189.7 183.8 


Other Machinery 
exc. Electrical . 172.8 172.8 169.8 


Electrical 
Machinery .... 162.3 159.4 


Fabricated Metal 
Products ..... 148.0 148.7 








Consumer credit in the months ahead... 


The amount of consumer installment debt out- 
standing increased by $400 million during March, 
the third straight month in which an increase of 
that size was registered. At its March pace, 
consumer debt was increasing more rapidly than 
in the final quarter of 1959, but slower than in 
the peak months of last year. The behavior of 
consumer installment credit in the months ahead 
will) have an important bearing on sales of 
autos and other major consumer durable goods 
which are purchased largely on credit. 


The drop in consumer borrowing late last year 
reflected in part the scarcities of autos that de- 
veloped as the steel strike dragged on. More 
recently retail sales of durables—including autos, 
which account for a big part of consumer install- 
ment buying—had been slowed by the weather. 
Aside from these factors, however, consumer in- 
stallment buying was destined to grow more 
slowly this year than it did in 1959, when total 
installment credit outstanding rose by 16%. 


One reason why installment debt increased so 


rapidly last year was that consumers entered 
1959 relatively debt-free. Installment buying 
fell substantially during 1958 and consumers 
were able to pay off some of their outstanding 
debt. Free from old debt, they were able to make 
new purchases. Since early 1959, however, in- 
stallment payments have been growing faster 
than disposable income. Payments on install- 
ment purchases are now taking more than 13% 
of consumer income—a higher proportion than 
during most of the postwar period. So we can 
expect some reduction in the rate at which con- 
sumers pile up installment debt in the months 
ahead. 

This doesn’t mean that installment buying will 
fall off and crimp sales of durables. Incomes are 
growing and will permit consumers to repay 
bigger debt than they now carry. But until con- 
sumers have widened the margin between their 
incomes and their debt payments we can’t ex- 
pect a real surge in installment buying. But even 
modest increases in installment buying will be 
a healthy prop to business in the months ahead. 





WEEKLY BUSINESS INDICATORS 


Business Week Index of Activity (1947-49—100) * 
Steel ingot production (thousand tons) 

Electric power output (million Kilowatt hours) 
Production of automobiles and trucks 


Engineering construction awards (Eng. News-Record, thousands) 


MONTHLY BUSINESS INDICATORS Lotest 


Refrigerators sales (thousands of units) 
Vacuuum cleaners sales (thousands of units) 
Washers sales (thousands of units) 
Household electric ranges (thousands of units) 
Radio production (thousands of units) 
Television production (thousands of units) 
Gear sales index (1947-49—100) 


Latest Preceding Year 
Week Week Ago 
151.3 151.5 150.4 
2,132 2,210 2,604 
13,300 13,213 12,546 
138,311 144,886 118,059 
530,424 493,104 403,255 


Preceding Year 
Month Month Ago 


302 267 306 
294 258 271 
222 203 298 
84 67 86 
845 1,353 1,125 
503 525 459 
278.6 243.4 199.9 


Foundry equipment new orders index (shipments, 1947-49—100) 128.6 95.5 237.1 


*Seasonally adjusted 
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HOW MUCH COULD YOUR SHOP PRODUCE IN A TWO HOUR DAY... 


cD 


.» LESS A COFFEE BREAK? 


Almost as much as you now produce in 8 hours 
with conventional equipment! When you switch 
to an AMERICAN numerically controlled Posi- 
tioning Table and the new AMERICAN Hole 
Wizard Radial Drill, your production will step 
up 400%! 

In addition to fast, error-proof positioning to 
+ .000250”, the AMERICAN positioning table 
gives you extreme ease of operation. The simply 
loaded punched tape is read by low pressure air, 
and automatically moves the table to first posi- 
tion at the touch of a button. After that, your 
operator need only touch the “Next Position” 
button on the portable console. 

This rugged, profit-making combination was 
designed by American Tool Works and Sperry 
Gyroscope engineers to increase your production, 
eliminate expensive jigs, prevent operator error. 


ai rue AMERICAN 


Ask your American Distributor about “Toolease,” 
our leasing plan under which this AMERICAN 
Positioning Table and AMERICAN Hole Wizard 
Radial combination can improve your produc- 
tion... while it pays for itself. Or, write Section 
163 at the address below. 

Ask for Bulletins 700 and 801. 


— 


TOOL WORKS COMPANY 


PEARL STREET AT EGGLESTON AVENUE «+ CINCINNATI 2, OHIO 
CIRCLE 224 READER SERVICE CARD 








ARMCO steecs / for better products — lower costs 


New steels are 
born at 


Armco 17-4 PH Stainless 
Offers You 7 Big Advantages 


Combines High Strength; Resistance to 
Corrosion, Galling, Abrasion, Fatigue, 
Heat; Simplifies Production 





Armco 17-4 PH gives you this array of advantages because it 
has such an unusual combination of mechanical properties, 
corrosion resistance, and fabricating characteristics. Here are a 
few that have made this special Armco stainless steel useful in 





so many applic ations: 


Ultimate tensile strength — 200,000 psi* 

Tensile yield strength — 185,000 psi* 

Elongation, % in 2 in. —14* 

Hardness, Rockwell — C44* 

Endurance limit, 10° cycles — 90,000 psi* 

Short time ten. yid. str. at 800 F — 141,000 psi* 

Corrosion resistance —Equal to Type 302 Stainless in most media 
Heat treatment —1 hour at 900 F for highest strength and hardness 


*Typical properties in Condition H 900 


Armco 17-4 PH has been the answer to perplexing design 
problems in a diverse range of applications such as fishhooks, 
surgical tools, missiles, shoe machinery, valves and atomic re- 
actors. It has replaced carbon steels, austenitic and martensitic 
stainless steels, and non-ferrous alloys because it gives better 
performance and frequently lowers production costs. 

Because 17-4 PH stainless can be heat treated by only 1 hour 
at 900 F, parts can be finish machined in the easy-to-work 
solution treated condition. Expensive descaling, straightening, 
and secondary machining or grinding operations can be elimi- 
nated, 

Consider how the unusual properties of Armco 17-4 PH 
Stainless Steel can be used to solve your design problems and 
improve the value of your products. W rite us for complete 
information. Armco Steel Corporation, 1870 Curtis Street, 
Middletown, Ohio. 


ARMCO STEEL 





Armco Division + Sheffield Division *« The National Supply Company 
Armco Drainage & Metal Products, Inc. « The Armco International Cor- 
poration * Union Wire Rope Corporation 
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The Impact of the Compact 


The compact has made a big impact. Whereas a 
year ago only the Rambler and the Lark were 
competing against small foreign cars, today the 
Falcon and the Corvair and the Valiant have 
joined them and are doing so well that Detroit 
is agog and European makers are not as happy 
as they were. 

Once the automotive high command was con- 
vinced that it had to do something to stop im- 
ports from taking a larger and larger slice of 
the U S passenger car market, the unfavorable 
trend of car business was reversed. Detroit now 
is giving the public what it wants. And the 
public is buying. Sales of compact cars prob- 
ably will get up to 1.7 million during the 1960 
model year. 

That is not the end of it. More compacts are to 
be put on the market by other automobile com- 
panies in the 1961 model season. It is a safe guess 
that U S-made compacts will sell in even higher 
volume next year than this year. 


If foreign “small”? small cars... 


continue to be successful in this country, you can 
be certain that Detroit no longer intends to sit 
idly by and do nothing about it, for Detroit has 
learned its lesson the hard way. It will have 
ready “compact” compacts in direct competition. 

The automotive moguls finally have acknowl- 
edged the sorrowful fact that a car no longer is 
the only prestige symbol in the life of an Amer- 
ican. He now wants elaborate vacations, a mod- 
ernistic house and furnishings, perhaps a boat 
and other things that make living enjoyable. So 
Detroit has bowed to the inevitable, is offering 
more economical transportation, and is recover- 
ing its market nicely. 

The automobile industry’s flip-flop is the most 
spectacular performance of all in meeting foreign 


competition and in giving the buyer what he 
desires. But it is not the only one. Let’s look at 
what a fishing reel company has done. The 
Bronson Reel Co of Bronson, Michigan, was be- 
ing priced out of the market by Japanese im- 
ports only two years ago. It decided to fight back. 

Instead of becoming a clearinghouse for im- 
ports, Bronson designed and put into production 
a closed:-face spin casting reel, the Dart, selling 
at retail for $5.95. Demand was so great that 
employment increased one-fifth. What’s more, 
the sales impact of the Dart stimulated the mar- 
ket for Bronson’s other models. 


Bronson’s designers... 


came up with four more new bait casting reels 
and by the end of last year Bronson had made 
the biggest percentage gain in the industry. 
Bronson’s satisfying success can be attributed 
to the management’s recognition that it must 
give the public what it wants at the right price. 

The impact of compact cars, the success story 
of the Bronson company, and the experience of 
other manufacturers who have done what De- 
troit has done, give weight to the conclusion 
that any industry threatened by foreign com- 
petition should not look to Washington for 
preservation. 


Instead it should build... 


the best products that its customers want and 
need. It should get its own costs down and do 
its best to keep its prices in line. It should out- 
design foreign competition. It should constant- 
ly be guided by the fact that customers are not 
going to buy more than they want or need. 

Every metalworking manufacturer beset by 
competition from imported goods should take 
heed of the impact made by the compact. 


EDITOR 
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Your local Motch & Merryweather representative has an informative 
visual presentation of this design concept. For the full story call him, 


or write Motch & Merryweather Machinery Company, Machine Tool 





Manufacturing Division, 1250 East 
222nd Street, Cleveland 17, Ohio. 
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Low-cost vise jaws of epoxy plastic .. . 

. . take only 3% to 4 hours to make, contrasted with 4 hours of tool design and 
at least 8 to 10 hours in the toolroom for steel jaws. These jaws, which hold odd- 
shaped aluminum die castings, are made from room-cured plastic cast to master parts 


Typical product .. . 

. . of Bell & Howell is this automatically 
loaded 8-mm projector. Epoxy plastic 
tools, cast to fit from prototype and pro- 
duction parts, locate and support a num- 
ber of its parts during production 


Cheap plastic tooling 
for short runs 


By George Bruckner, manager Tool Engineering Dept, and 


George Libonati, plastics tooling technician, Bell & Howell Co, Chicago 


In an industry where market life 
of a particular model or product is 
short, tooling changes become a 
major expense item—much more so 
than in an industry which has a 
product that is turned out for years 
on end with little design change. 
Short market life of a model is 
characteristic of the camera and pro- 
jector industry, where the product is 
constantly being improved in re- 
sponse to customer demand for more 
and more automatic features. Be- 
cause of this, a wide variety of pre- 
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cision instruments must be made in 
moderate-sized job lots at competi- 
tive prices. 

Low-cost tooling is thus of vital 
importance, and plastics seem to be 
the answer. They have definite ad- 
vantages, aside from cost, over con- 
ventional metal tools. For instance, 
metal tools take a long time to make, 
and they are difficult to revise when 
model changes come through. Even 
so, metal tools still must be employed 
in many instances. 

But lower-cost plastic tooling has a 


87 








Cheap plastic tooling for short runs. . . 


definite edge over metal in many 
applications. It has advantages, too, 
over plywood tooling, which in the 
past has been used in place of metal 
for making jigs and fixtures, in at- 
tempts to cut tooling costs. Trouble 
with plywood jigs and fixtures is that 
accuracy is not too good, and locat- 
ing points quickly break down. 

In the last several years, intro- 
duction of plastic tooling techniques 
has opened an entirely new approach 
to tooling economies. At Bell & 
Howell, for example, we have used 
epoxy resins, plaster, Perma-Flex 


CMC, and General Electric RTV 
silicone rubbers to produce a wide 
variety of jigs and fixtures for as- 
sembly and testing operations, for in- 
spection fixtures, and even for pro- 
totype and production parts. 

Bell & Howell’s Plastic Tooling 
Section, started in the summer of 
1957, has taken over a bigger and 
bigger share of the company’s pro- 
duction tooling programs. For ex- 
ample, in 1957 only 50 work orders 
for 12 departments were processed. 

In 1958 the section processed 109 
work orders for 175 individual tools, 


at a savings of more than 5000 tool- 
making hours by comparison with 
metal toolmaking. 

Last year, 280 work orders for 300 
individual tools were processed by 
the Plastic Tooling Section—with a 
saving of approximately 12,000 man- 
hours. 

Here are some examples of how 
Bell & Howell has saved money with 
plastic tooling on short-to-medium 
runs. Plaster molds, room-cured rub- 
ber and epoxy tools and work were 
all produced by closely following 
suppliers’ recommendations. 


Here are 11 ways Bell & Howell is saving tooling 


time and money with plastic tools for short runs 


Molds are built up. . . 


by casting plaster or epoxies around models on these two 
large granite surface plates. Overhead exhaust hood and 
spray booth are connected to a 6000-cfm blower to remove 
fumes. Oven at rear hastens curing of epoxies, plasters, var- 
ious adhesives, plastisols, and rubber compounds 


Cast epoxy nest... 

. on tilted table of this optical in- 
spection fixture aligns a ly assembled 
Bell & Howell Model 292 8-mm movie 
camera for precise checking of the 
shutter position. The nest was made on 
a steel backing plate in about 2% hours. 
A comparable metal nest would take 
about 24 hours to make 


Sisal fiber and plastic backup . . . 
. .. are combined with Perma-Flex CMC 
to make two flexible mold sections (rear) 
in which an epoxy plastic tube with a 
slot for a reflecting mirror (foreground) 
is cast for an inspection fixture. Cores 
are aluminum 
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Aluminum alloy side plates .. . 

. . . 0,025 inches thick and measuring approximately 4 x 7 
inches for a Model 240 16-mm movie camera are beaded 
along the edges with hand-operated fixtures such as this 


Lathe faceplate fixture .. . 

. is made from metallic epoxy cast inside a cup to nest 
workpiece centers, holding cast-aluminum movie camera 
lens turrets for a facing operation. The plastic was cast on a 
production part 


one. A spring-loaded roll follows the contour of the part, 
which is held between two cast epoxy form blocks bolted to 
steel support plates. The two castings were made in 3 hr 


Epoxy nest in a routing fixture .. . 

Undercuts bored in the steel pocket of this routing fixture 
hold a cast epoxy nest, in which movie camera lens turrets 
are faced on undercut with an end mill. It would have 
taken 12 to 16 hours to mill such a shaped pocket in a steel 
fixture: Casting the epoxy nest to accurate size in the bored 
hole took just 2 hours 


Epoxy milling fixture .. . 

Cast epoxy nest blocks were bolted to angled steel base 
blocks to make this two-position milling fixture for chamfer- 
ing sides of die-cast aluminum part for B & H's Lumina 
1.2 8-mm movie camera. The two nest blocks were made 
in 3% hours, can easily be replaced with other nest blocks 
if part design is changed 
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Cheap plastic tooling for short runs . . 


Blanking die .. . 


Spring-supported shedder plate in die (right) of this blanking die for an aluminum 
fan for a movie projector is a %-inch thick epoxy casting made in about 3 hours 
(a steel plate would have taken at least 12 hours to make). Shedder plate was cast 
directly in the die opening after the steel surfaces were waxed and sprayed with 
a silicone release agent to provide operating clearance. The epoxy shedder, which 
prevents scratching of the work, should last the full life of the die 


Vibration test fixtures . 

Cast-to-shape epoxy fixtures hold as- 
sembled 8-mm cameras on a stand for 
final vibration tests. Hold-down clamps 
are not needed for testing 8-mm cameras, 
but are necessary for 16-mm camera tests 


Lamp housing assembly fixture .. . 
Three-position assembly fixture for a 16- 
mm movie projector lamp housing and 
blower assembly has part locating nests 
cast in an epoxy top plate to the shape 
of plaster masters. Epoxy plate is mount- 
ed on a plywood base. Plaster masters 
and nested plate were made in only 16 
hours. Other fixtures of this type oo 


separate cast nests 


Projector assembly fixtures . . . 
Epoxy nests are blocked into a plywood 
frame in this line of four assembly fix- 
tures for 16-mm movie projectors. Parts 
are easy to locate in these fixtures, cut- 
ting assembly time materially. Individual 
epoxy nests insured that cost of fixtures 
were held to a minimum 





Monorail cradle dips car down and wheels touch the ground for the first 
time. Corvair body is suspended from overhead conveyor throughout en- 


tire assembly operation. 


Body hovers over front and rear suspensions. Hydraulic lifts bring com- 
ponents up to position where they are attached to car body 


The car that never touches the ground 


From the time its integral body- 
frame enters the assembly plant to 
the moment the fully assembled car 
goes through its final inspections, the 
Chevrolet Corvair never touches the 
ground. 

In contrast to conventional as- 
sembly methods, the Corvair’s rear- 
mounted engine, transmission and 
transaxle, and its front and rear 
suspensions, are sub-assembled and 
then lifted up to, rather than low- 
ered into, the frameless body. All 
this is made possible by a 3500-ft- 
long overhead conveyor, the out- 
standing feature of the Chevrolet- 
Willow Run plant, a plant designed 
and built exclusively for assembly 
of the Corvair. 

Assembly begins with reception of 
the integral body-frame from the 
adjacent Fisher Body assembly 
plant. Because of this integral con- 
struction, 25% fewer final assembly 
operations are required than on a 
separate-chassis-and-body car. 


Six-section assembly line 


The main assembly line is divided 
into six sections. At the end of 
each section, the overhead conveyor 
carrying the car body lifts it higher 
as it makes a U-turn to the next 
work area. 

The main gas line, the brake lines, 


steering gear, windshield wiper mo- 
tor, radio speaker, instrument clus- 
ter, and heater are fitted to the car 
on the first section of the final as- 
sembly line. Some components, like 
the instrument cluster, have been 
put together on a sub-assembly line 
which feeds the main, or final, as- 
sembly line. 

After thorough inspection, the 
body goes to the second section, 
where such parts as the radio, glove 
box, brake and clutch pedals, ash 
tray, windshield wipers are added. 

Following another inspection, the 
body moves on to the third section. 
Here the headlights, back-up lights, 
front and rear bumpers, horn, and 
gas tank are affixed. 


The “marriage” 


After it is inspected once more, 
the body goes to the fourth section 
of the final assembly line. As it 
moves along this line it meets its 
front and rear suspension systems, 
the engine, transaxle and transmis- 
sion at what is called the “marriage.” 

At the marriage these sub-assem- 
blies are lifted hydraulically up to 
the body and secured to it. As the 
car, which by now begins to look 
like a car, proceeds to the fifth sec- 
tion it is fitted with wheels, battery, 
steering wheel, and other parts. 
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Not until the car enters the final 
section of the line is it lowered to 
a floor-level conveyor. Here the car 
is inspected once more, a few ad- 
justments are made, the engine is 
started, and the car is driven off the 
line under its own power. But the 
trip is a short one—to another in- 
spection station. The car stops on a 
set of rollers under each wheel, and 
the steering, transmission, and other 
components are tested. 

In laying out this plant, designers 
and production experts provided 87 
work stations, but provision was 
made for 213 individual inspections 
during assembly. 


Rigid inspection 

In addition to regular inspection 
operations, the Corvair undergoes 
many unusual, rigid checks. The 
blower which cools the engine is 
checked out for balance at speeds up 
to 10,000 rpm (about 50% faster 
than operational speed). Imbalance 
sensitivity is 0.04 ounce-inch. The 
rear-suspension cross member is as- 
sembled on a gage that indicates to 
the operator whether all inter-hole 
dimensions are within 0.020 in. over 
a distance of almost two feet. 

A sign at the delivery exit tells 
assemblers “Your next inspector’ is 
the customer.” 
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New weapons of lightweight-but-tough alloys are... 
ground forces 


Beefing up our 


$ trong but light new alloys are 
playing a major role in helping the 
United States ground forces to 
achieve the military ideal of mobili- 
ty and firepower. 

This was dramatically proved in 
the Army’s recent widely publicized 
Project MAN (Modern Army Needs) 
demonstration at the Infantry School, 
Fort Benning, Ga, where 600 top 
government officials (including Pres- 
ident Eisenhower), military offi- 
cers, industrialists, and the press had 
a chance to examine the new 
weapons and to see demonstrations 
of what they can do. 

The influence of new lightweight 
steel and of new aluminum and 
magnesium alloys on design of the 
new weapons was readily apparent. 
Some examples: 

@ The new Chrysler-built M-60 
tank—the first with aluminum road 
wheels, support brackets, fenders 
and fender boxes, storage racks and 
fuel tanks—3% tons in all. 

@ First use of U S Steel’s new T-1 
alloy steel, in a mobile launcher for 
the Sergeant missile (photo). Weigh- 
ing only 16,000 lb, the launcher can 
be carried by plane. Made with reg- 
ular steels, it would weigh 23,000, 


Mobile launching platform for the Army’s new mane missile weighs only 16,000 


Ib, can be carried by plane. Made from U S Stee 


s new T-1 constructional alloy 


steel, the launcher weighs 7000 Ib less than if made with standard steel 


have about one-third as much yield 
strength. 

@ The M274 “Mechanical Mule” 
weapons carrier. Made largely from 
aluminum and magnesium, this is 
the first tactical military vehicle 
capable of carrying more than its 


own weight—900 Ib. The M274 can 
carry 1000 Ib. 

@ The LARC-5 and LARC-15 am- 
phibious cargo carriers. Made of 
welded aluminum, these carriers de- 
spite their lightness are capable of 
withstanding extremely heavy seas. 


New plant, new ideas mark Norton's 75th year 


Opening of a $6.5-million plant for 
manufacturing organic bonded grind- 
ing wheels was chosen by Norton Co 
as the opening event in a series to 
celebrate the firm’s 75th Anniver- 
sary. The new Plant 8, for resinoid, 
rubber, and shellac wheels, increases 
output of organic wheels and in- 
corporates many improvements to 
refine wheel uniformity, reduce 
manufacturing costs, and improve 
working conditions. 

Automatic weighing equipment 
operating on a monorail and con- 
trolled by punched cards assembles 
batches of wheel mix in the speci- 
fied proportions and delivers them 
to mixing machines. 

Because of the variety of wheels 
produced and the small size of the 
lots, little automation has been in- 
corporated, though there is exten- 
sive use of roller conveyors and 
many of the wheels are baked in tun- 
nel ovens. 

Recently Norton announced that 
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the research laboratories had suc- 
ceeded in producing synthetic dia- 
monds of industrial quality. Norton 
has applied for patents on its method, 
but hasn’t indicated that it will go 
into commercial production. Gen- 
eral Electric was first to produce 
diamonds (1955) and Norton has 
worked with GE on the application 
of man-made diamonds. The GE pat- 
ents have not been issued yet so 
Norton is unable to say how different 
its method may be. De Beers Con- 
solidated Mines has also applied for 
patents on a method of producing 
diamonds. 

Other recent developments include 
75 Alundum—an abrasive with a 
specific type of crystal for billet and 
slab grinding of stainless steel, and 
a variety of refractory products used 
in missiles, nuclear power plants, 
and electronics. 

Founded as the Norton Emery 
Wheel Co in 1885, Norton now has 
200,000 varieties of grinding wheels. 


There are 24 plants, including 18 in 
foreign countries. 

Major divisions of the company 
produce machine tools, refractories, 
and other products. The main plant 
in Worcester, Mass, is 1% miles long 
and includes 124 buildings with 3.5 
million square feet of manufactur- 
ing space. 

First president of the company was 
Milton P Higgins and his grandson, 
also Milton P Higgins, is president 
today. Another of the founders was 
John Jeppson. His son is today Board 
Chairman, and his grandson is gen- 
eral manager of the abrasive di- 
vision. 

During the two-week series of 
open houses, several other new 
buildings will be on display, includ- 
ing the new central service building 
which handles maintenance and re- 
pair for the entire Worcester plant 
and builds the special machinery re- 
quired to mold and true grinding 
wheels. 
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AUTOMATION 
SHATTERS 


Careful indoctrination 
helps overcome worker fears 


Workers tend to run scared on their 
first jobs in a highly automated set- 
up—so much so that without care- 
ful indoctrination and training they 
can upset the production applecart 
in the best laid out plant. 

In other words, installation of au- 
tomated systems is no guarantee that 
manufacturing processes will run 
smoothly, unless adequate consider- 
ation is given to the human element. 
This is the warning of two University 
of Michigan social science research- 
ers, based on a detailed comparison 
of two electric power plants, one 
conventional and the other highly 
automated. 

The fact that their guinea pigs are 
electric power plants is immaterial. 
The researchers, Floyd C Mann and 
L Richard Hoffman, are concerned 
with the psychological effect of au- 
tomation on workers, not on specific 
production processes. 

A company, they say, is a “total 
social system,” much as a community 
is. Trouble is, the engineers respon- 
sible for setting up new production 
processes are too much concerned 
with technology, too little concerned 
with the effect of sweeping changes 
on the people involved. 

Too often, eager managers bypass 
human factors in an effort to hit im- 
mediate peak production in their 
new automated setups. Then they 
seek to undo the damage they have 
done, by “patching up” technological 
devices to meet psychological needs. 
This is all wrong, according to Mann 
and Hoffman—automation from the 
first should be planned with people 
in mind. 

For instance, workers frequently 


fear the new automated machines 
they must run. For this reason, it 
pays to go slowly and not press too 
hard for peak production in newly 
automated plants. 

“Give operators a chance to learn 
by doing, or costly breakdowns may 
occur,” Mann and Hoffman warn. Au- 
tomation, they say, should proceed 
by stages, with as many alternatives 
as possible, instead of being pre- 
committed to one irrevocable plan. 
Company policies should also be 
clearly stated to employees displaced 
by the new process. 


The slow approach 


This exploratory survey, specifi- 
cally undertaken to discover major 
problems to be studied in the future, 
points out that job upgrading and 
rotation give meaning and satisfac- 
tion to workers, and result in in- 
creased productivity. But if manage- 
ment at the same time, in order to 
get the most out of an expensive in- 
stallation, attempts to run it around 
the clock, workers’ home lives and 
social lives will be disrupted. Utmost 
care must thus be taken to see that 
shift scheduling and job rotation are 
planned so as to be pleasing and 
beneficial to the worker. 

Workers in the automated power 
plant, for instance, preferred rota- 
tion of shifts on a weekly, rather 
than a monthly basis. Best from the 
workers’ viewpoint: a schedule of 
7 days on, 1 day off; 7 days on, 2 
days off; then 7 days on, 4 days off. 

Actually, most interviewed work- 
ers didn’t like shift work at all— 
too much disruption of sleeping and 
eating habits. Interestingly, shift 
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work was once regarded as a form 
of job security, because plants had 
to operate 24 hours a day. But now, 
unemployment insurance and social 
legislation makes this less important. 

Automation often keeps people 
apart when they are on the job. For 
this reason, shift rotation must be 
devised to satisfy man’s gregarious 
nature—to allow him to get home as 
frequently as possible during the 
hours when he can enjoy his family. 

Gradual transition into automation 
may be necessary, the study points 
out. Over the years, the company 
tends to keep employees who favor 
stable institutions, and to let go those 
who favor rapid change. Yet the so- 
called “stable” employees are the 
ones most likely to see automation as 
a threat to their job stability and to 
their established way of life. 

Traditional methods of job evalu- 
ation do not apply to automated sys- 
tems, simply because the worker has 
little control over quantity and qual- 
ity of production. 

Those are the problems of auto- 
mation today and in years to come. 
On the bright side, however, Mann 
and Hoffman found that workers 
transferred from the old plant to the 
automated one appreciated their 
greater job responsibility and oppor- 
tunity—much more so than young, 
new workers who had never worked 
in the older plant. 

For the most part, the researchers 
conclude, employees will find that if 
technology and psychology go hand 
in hand in the planning of auto- 
mation, workers will meet the chal- 
lenge of new methods and upgraded 
jobs with enthusiasm. 
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1960 


isn’t necessary before functional sophistication becomes in- 
Breakthroughs in 
materials will further boost the rate of progress 


power sources and engineering 


Standards speed electronic contro! 


Speakers, 
discussed during the two-day con- 


Metalworking is entering a new 
world of electrical power. While mo 
tors and other conventional manu- 
facturing muscles won’t be taking a 
back seat in any respect, they will 
have some powerful partners. 
Already, says Bruce Minturn, man- 
ager of Cincinnati Milling Machine’s 
Electrojet Dept, than 1000 
electrical discharge machines are in 
use. And 250 more units will be sold 
during 1960, with 20 to 30% in- 
crease per year beyond this one. It 
is amazing, he points out, that the 


more 


application of electrical- 
machining 
the principles of 
phenomenon. 
years, users ol 


practical 
discharge 
understanding of 
the metal removal 
In less than 10 
electrolytic machining equipment ap- 
number 
electrical - discharge 
(Electrolytic machining defines met- 


has preceded 


pear to about as many as 


installations 


al removal by electrolysis or electro- 
chemical action. It is similar to the 
erosion which the 
in an electroplating bath and, nat- 
urally, operates in an 
conductive solution. Electrical-dis 
charge machining is accomplished in 


occurs at anode 


electrically 
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a dielectric or non-conducting so- 
lution and metal is removed by a 
spark passing from the electrode to 
the work. Neither process is limited 
by metal hardness.) 

Lynn A Williams, 
Anocut Engineering Co 
mentioned that a trend 
lytic application is the use of larger 
machines to permit grinding larger 
tools. Users now are grinding both 
the carbide-tipped portions of tools 
and the steel shanks. In addition to 
sharpening both single-point and 
multiple-tooth cutters, more and 
more production applications are de- 
veloping for the electrolytic process. 

A fairly recent partner for these 
metal-removal processes is electrical 

Als called 
forming,” the 
equipment might be known to 
industry as the “spark bomb.” In this 
technique, a high-energy spark dis- 
charge under water offers a control- 
able explosion effect. 

“Engineering for Tomorrow—in 
the Machine-Tool Industry” was the 
theme of the 1960 Westinghouse Ma- 
Tool Forum in Pittsburgh 


president of 
Chicago, 
in electro- 


discharge forming 


electro-hydraulic 


best 


chine 


including the foregoing, 
ference the impact of power plus 
control on manufacturing. 

Announced at the meeting was the 
availability of the Westinghouse 
Prodac system for numerical control 
of machine tools. Some years ago 
Westinghouse decided to introduce 
its numerical-control equipment via 
a different route from that followed 
by most control builders. Thus the 
company applied its numerical-con- 
trol system first in the process in- 
dustries. Prodac (Programmed Dig- 
ital Automatic Control) has been 
successful in a number of rolling 
mill control installations. Now the 
system has been engineered to pro- 
vide positioning control for ma- 
chine tools. It is a digital, all-transis- 
torized, static system of modular 
construction. Price of the two-axis 
positioning system, with two frac- 
tional-horsepower feed motors will 
run around $12,000. 

Reliability of PRODAC is said to 
be greatly enhanced by its all-static 
circuitry. With no moving parts— 
nothing to wear—maintenance prob- 
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lems are minimized. Completely 
transistorized logic circuitry pro- 
vides faster response than conven- 
tional control relays. A Westinghouse 
Trinistor servomotor-drive is used 
to control each feed servomotor and 
a precision rotary pulse generator— 
called ROTRAC—provides feedback 
signals. 

In operation, position command is 
fed in from one-inch, eight-channel, 
perforated paper tape. After com- 
putation by the control unit, the 
information goes to the Trinistor 
servomotor control to energize the 
servomotor and set the machine tool 
in motion. One to five motions can 
be controlled to 999.999 in. span— 
and all auxiliary functions are also 
controlled. Electrical accuracy is 
+0.0005 in., with higher accuracies 
available for special applications. 
Each machine motion is sensed by 
the ROTRAC pulse generator and 
the position is fed back to the PRO- 


pared with the input information 
and corrected if necessary. 

During a discussion of electrical 
standards for machine tools, Nelson 
P Bashor, director of electrical con- 
trols, W F and John Barnes Co, said 
that the legal aspects of electrical 
standards are becoming increasingly 
important. This is something new to 
the National Machine Tool Builders’ 
Electrical Standards Committee. 
While, as a simple industry stand- 
ard, there is no compulsion to ob- 
serve the recommendation, there is 
increasing likelihood that the stand- 
ards will be the basis for legal 
codes—which must be _ observed. 
Thus it is wise to consider legal as- 
pects as standards are developed. 

L W Herschenroeder of Westing- 
house described the activities of the 
Electronic Industries Association’s 
sub-committee on numerical control. 
Thus far, Standard RS-227 is official 
for one-inch-wide,  eight-channel 


character coding of tape. It is an 
adaptation of the Flexowriter code. 
There still remains a problem of re- 
solving differences in how tracks (of 
perforations) should be numbered 
on the tape. Committee TR 23.1.2 on 
word-and-block format now has a 
system of axis nomenclature which 
is widely applicable. The commit- 
tee expects that it will be accepted. 
Standards for electrical equipment 
operating at from one to fifty volts 
and safety standards for inadvertent 
application of 120 volts to low- 
voltage systems are among the Na- 
tional Electrical Manufacturers’ As- 
sociation projects described by D L 
Pierce, asst manager of the West- 
inghouse Systems Control Dept. 
NEMA is working on standard 
symbols for static controls, as is 
also the EIA. However, the stand- 
ards developed by EIA are felt to 
be more useful to electronics engi- 
neers than to the engineer in an 


DAC control unit where it is com- perforated tape. Std 621 establishes industrial plant. 


Building the Boulder cyclotron 


Some 170,000 lb of magnet is the core 
of a new research cyclotron to be in- 
stalled by the University of Colorado 
at Boulder. To make this magnet 
accurate and controllable, Bethle- 
hem Steel Co has to fabricate the 
huge magnet parts on some of the 
largest planers and vertical boring 
mills in the country, and finish the 
parts to thousandths and to micro- 
inch finishes. 

The pole tips (see cover and p 1) 
were most critical, and had to be 
machined to parallelism within 0.004 
in. on a 52-in. diameter. The most 
effective technique was one of the 
simplest possible; the poles were ma- 
chined accurately, then assembled 
and measured. Then they were taken 
apart and the lower pole machined 
again at a 16-ft vertical boring mill 
to dimensions found by inspection 
of the assembly. 

Gap readings between the poles 
were recorded, then the indicator 
on the mill was set up to match these 
readings. The partly disassembled 
main yoke, pole yoke, and pole tip 
were set on the machine table so 
high spots would be removed with a 
final, finishing cut. 


Huge parts 

The magnet consists of a rectangu- 
lar yoke assembly 142% in. long, 
60 in. wide, and 88% in. high with 
an opening of 96 by 42 in. This is 


a unit of four members, weighing 
146,000 lb, held together by large 
dowel pins and studs. Pole pieces 
are tapered on the sides from 59 to 
52 in. on the diameter, and are 14.4 
in. thick. They are Armco iron of 
low carbon content. 

Yoke members were forged in a 
7500-ton hydraulic press, then ma- 
chined to 250-micro-in. with mating 


surfaces finished to 125 micro-in.) 

Pole tips were machined a few 
thousandths oversize, then the final 
fitting and machining was done. 

The Boulder cyclotron will have a 
capacity of 10-30 million electron 
volts, and is a strong-focusing type. 
Final electron speed will be built up 
to 1/5 the speed of light, at which 
the electrons will strike a target. 


Magnetic gap is measured between pole pieces so cyclotron yoke can be disassembled 
for a final machining cut on pole face 
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Honeycomb panel moves through brazing process automati- 
cally. Here it has left the heat lamps (right) and is held be- 


tween chill forms while cooling. Highly reflective ceramic 
gold shields protect support carriage 


uring heating 


New process brazes faster, better 


Banks of radiant quartz lamps and 
precision electronic controls to reg- 
ulate time and temperature—these 
are the heart of a new process for 
brazing stainless steel sheet to stain- 
less honeycomb core. Called Norto- 
braze, the technique was developed 
at the Norair Division of Northrop 
Corp to meet the need for better 
ways to braze the panels for super- 
sonic aircraft, missiles, and space 
vehicles. 


Slashes cycle time 


An outstanding advantage of the 
process is that it cuts the conven- 
tional 3- to 12-hr brazing cycles 
down to 5 to 15 min, depending up- 
on the complexity of the panel being 
brazed. It has already brazed ti- 
tanium alloys in addition to stainless 
and can be applied to molybdenum, 
columbium, and other exotic alloys. 

Now the company has a $956,447 
Air Force contract with the Manu- 
facturing Methods Div, Air Materiel 
Command, at Wright-Patterson Air 
Force Base. The seven-phase con- 
tract covers the application of Norto- 
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braze to making stainless steel 
honeycomb panels in a variety of 
shapes, sizes and thicknesses. 

The major components of the braz- 
ing machine are: two banks of the 
radiant quartz heating lamps, op- 
posing chill-form dies which clamp 
the panel for cooling, and the control 
equipment. 

High heating capacity 

The lamp banks have a total out- 
put of 200,000 watts per sq ft of 
honeycomb panel, but present appli- 
cations take only about a quarter of 
that amount. The lamps, capable of 
reaching 6000 F from room temper- 
atures in 4/5 sec, can be turned on 
and off selectively to put the heat 
where it is needed. 

Precise electronic controls main- 
tain temperature within one degree 
and time within one millisecond, a 
critical factor in brazing sensitive 
alloys where the difference of a de- 
gree or two in temperature can 
change the joint charactristics com- 
pletely. 

These 


controls receive’ detailed 


temperature information from ther- 
mocouples attached to the metal 
envelope in which the honeycomb 
panel is brazed. At the same time, 
scanning devices are sending in the 
command data that they read from 
pre-drawn graphs. By comparing the 
information from the two sources, 
the control regulates temperature 
and time to provide uniform heating 
even when the panel being brazed 
varies in density. 

As a result, the process is highly 
flexible; any portion of a part can 
receive any desired amount of heat. 
For example, the trailing edge of a 
tapered panel is nearly 100% dense 
metal joined to a core which is about 
98% air and only 2% metal. With 
these automatic controls and the 
variable heat source, structures of 
this type are no problem. 


How it works 


At the start of the brazing opera- 
tion, the panel, already welded into 
an airtight metal envelope, is posi- 
tioned between the lamp banks, and 
the envelope is purged of air and 
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Data-Trak programmers scan plot of established time vs tem- a Plots are drawn on ordinary chart Paper and then 
perature values to provide automatic control of Nortobraze astened to six drums in control (three shown here) 


filled with argon gas. When the 
lamps are turned on, the panel tem- 
perature rises rapidly to 1725 F, 
where it is held for a time interval 
that depends on the complexity and 
configuration of the panel. 

As soon as the heating is complete, 
the machine automatically shifts the 
enveloped panel to the next station. 
Here the opposing dies clamp it un- 
til the temperature drops to a point 
where dimensions of the panel will 
remain stable. 

One of the most significant results 
of the new brazing technique is an 
improvement in the physical prop- 
erties of stainless honeycomb panels 
instead of the reduction of these 
characteristics which commonly oc- 
curs in conventional furnace brazing. 
With the improved brazing cycle, 
elongation has been increased from 
3% to 7% and tensile strength in- 
creased from 190,000 to 245,000 psi. 


Thermocouples send temperature infor- 
mation from strategic points on brazing 
envelope. Completed panel here is in 
load-unload station 
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Faster output and a better product result from... 


Automatic milling of body templets 


A one-of-a-kind machine is cutting 
automobile body templets automati- 
cally at Ford Motor Co, eliminating 
tedious manual operations and at the 
same time achieving higher accu- 
racies than before. The machine: 
a Cincinnati vertical Hydro-Tel op- 
tic electronic scanner. 

The templets in question are flat 
aluminum sections for shaping the 
surfaces of three-dimensional wooden 
models of body components (see pho- 
to lower right). 

Until now, templets were made by 
extracting vellums or tracings from 
the original body draft. These were 
placed on an aluminum blank and 
the tracing was prick - punched 
through onto the metal. 

Then, the dots were connected on 
the metal with drafting curves; the 
piece was sawed, hand-filed, and 
finally fitted to the original draft. If 
the templet was more than 0.005 
inches off original dimensions, it was 
rejected. 

Ford’s new Cincinnati machine 
now does the job automatically and 
to accuracies within 0.003 inches. 
The machine operates automatically 
through electronic controls that in 
clude a cathode ray tube, a photo 
multiplier tube, a projections lens, 
and a photoelectric eye. Mounted 
above the milling machine table, this 
apparatus acts as a scanning device, 
“radar warning” system, and “auto- 
matic pilot.” 

The cathode ray tube projects an 
oscillating spot of light on the draw- 
ing (which is positioned on the first 
half of the work table). Operator 
positions the drawing so that the 
bow-shaped light signal straddles the 
line “to be cut.” The signal (which 
passes back and forth across the line 
400 times per second) is measured 
by a photo multiplier tube—as the 
entire rig automatically follows the 
line. This tube compares the length 
of time it takes for the spot of light 
to travel from one side of the line 
to the other. When the device com- 
putes that the arc is not centered on 
the line, the machine is corrected in 
its trajectory and brought back to 
dead center. 

Meanwhile, the cutting tool dupli- 
cates the same path as the light sig- 
nal, reproducinz the movement of 
the scanner within 0.003-in. on the 
blank, which is positioned on the 
other half of the table. 
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Large auto body templets are machined 
on contour dimensions at a cutting rate of 


automatically within 0.003-in. tolerance 
25 ipm. This special Cincinnati machine 


can handle templets up to 10 ft long by nearly 2 ft w ide on a production basis 


> _ wed 


Finished tempiets check contours ot wooden modeis ot auto sections, im this case 
a car roof section. The three-dimensional wooden models serve as masters for dies 


used in producing actual car parts 
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It's not too late to beat foreign competition by... 


Stabilizing wages and reducing costs 


The only way for manufacturers to 
meet foreign competition in home 
markets is to get their costs down 
to a point at which they can offer 
competitive values, Alan C Matti- 
son, president Mattison Machine 
Works, told members of the National 
Machine Tool Builders Association 
in his presidential address at the 
spring meeting at the Hotel Roose- 
velt, New York City, May 5-6. 

Costs should be stabilized and 
technology transformed into lower 
prices, he said. It is not too late to 
do this. And the key to it is to sta- 
bilize wages and stop passing on to 
labor all of the benefits of increased 
productivity gained by technologi- 
cal advances. 

“We have been talking glibly as 
to how higher wages have raised 
the standard of living,” Mr. Mattison 
asserted. “But if, when you install a 
new machine, at the same time you 
raise the wage rate to where it off- 
sets the increase in productivity, 
nothing has been done for the con- 
sumer. Instead of reducing costs, 
you have increased them. Prices go 
up instead of down. Rather than add- 
ing to purchasing power, you have 
fomented inflation.” 

If the practice is stopped of passing 
along to labor all of the benefits of 
increased productivity, “we can re- 
gain our competitive position,” Mr. 
Mattison declared. “Our job is to 
convince U S metalworking manu- 
facturers to modernize in order to 
survive and te meet the threat of 
foreign competition. The best way 
to do that is to persuade them to 
come in person to the Machine Tool 
Exposition—1960 (at the Interna- 
tional Amphitheatre, Chicago, next 
September 6-16) and see the cost- 
saving potentialities of the machines 
displayed.” 

With the new and advanced ma- 
chines exhibited at Chicago, metal- 
working management should be able 
to regain control over costs and once 
again be able to offer better things 
to more people at lower prices. 

“Here at home we must take our 
own medicine,” Mr Mattison de- 
clared. “We should be the first to 
modernize and to endeavor to trans 
form technology into better values 
for the customers. Our best method, 
and the traditional one, of meeting 
the threat of foreign imports is that 
of outdesigning our foreign com- 


petitors. Demonstrating the supe- 
riority of American machine tool de- 
sign will be one of the important 
uses of the Chicago Exposition.” 
Mr Mattison stressed the fact that 
increases in productivity in recent 
years have been due almost entire- 
ly to advances in technology—to the 
development of machines and equip- 
ment that mean greater output per 
man per hour. It is a fallacy to at- 
tribute these increases to labor. 
As matters now stand, 124 NMTBA 
members will be exhibiting at the 
Machine Tool Exposition in Sep- 
tember, Donald H McIver, chairman 
Exposition Committee and vice pres- 


ident Ex-Cell-O Corp, said. About 
1050 machine tools will be dis- 
played in 320,000 sq ft of space. 

Arrangements have been made for 
the Conrad Hilton Hotel staff to op- 
erate a giant cafeteria seating 1200 
people on the second floor of North 
Hall, Mr. McIver revealed, thus solv- 
ing a food problem that has seriously 
plagued previous expositions. He 
urged machine tool customers to 
make room reservations at Chicago 
early, Chicago hotels having pledged 
14,000 rooms. Bus service will oper- 
ate regularly from the International 
Amphitheater to Midway and O’Hare 
airports. 


Machine tool users seek builders’ 
help in standardizing work areas 


A group of machine tool users 
championing the standardization of 
certain working areas of general- 
purpose machine tools presented to 
NMTBA members a condensation of 
the proposals that they had made in 
greater detail at a meeting in De- 
troit on March 22. The group was 
headed by Robert L Witsche of the 
International Harvester Co and in- 
cluded H C Daum, Ford Motor Co; 
J Q Holmes, General Motors; V A 
Williams, Chrysler; A H Braadh, 
John Deere; and D J Reale, Inter- 
national Business Machines. (For 
complete report of the group’s pro- 
posals, see AM/MM — April 4, ’60, 
p133.) 

Standardization is being sought in 
four types of general-purpose ma- 
chine tools: drilling, turning, grind- 
ing and milling. A working com- 
mittee would be set up in each of 
these categories on the basis of three 
representatives of the users’ group, 
three of machine tool builders, and 
three of the Department of Defense. 
In the representation from the ma- 
chine tool industry, two members 
would be chosen from the NMTBA 
membership and one from a non- 
member firm. Each working commit- 
tee then would select a chairman 
who would be a member of a top 
coordinating committee. 

The working committees, it is 
hoped, will be ready to start work 
by June 1 and will complete their 
work within six months. Final com- 
pletion of the standardization pro- 
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gram, if the users’ group has its way, 
might be within five years. 

The user group wants to establish 
information in two categories: (1) 
code for standard-size designation, 
motor hp and rpm, and minimum 
number and range of speeds, and 
(2) specifications for tooling-area di- 
mensions, T-slot size and spacing, 
taper, fixture guide rail, working 
areas of tables, actual swing and be- 
tween center distances. For move- 
ments, the users want to know mini- 
mums, for speed and feed ranges 
they do not want alterations that 
would affect present setups and al- 
lotted times, because such changes 
would re-open negotiations on labor 
standards. 

At the presentation on May 5, the 
users’ group unfortunately created 
the impression that it was attempt- 
ing to high-pressure the builders in- 
to acceptance of their proposals on a 
“crash” basis, time being all-im- 
portant. The Defense Department’s 
enthusiastic endorsement of the pro- 
posals was pointed out, defense 
agencies being the largest buyers 
of general-purpose machine tools. 
The spokesman for the users’ group 
made plain the fact that the group 
could write adequate standards im- 
mediately, but sought builders’ rep- 
resentation on the committees. 

The criticism over the presenta- 
tion by the users’ group was so great, 
however, that Mr Witsche, at his 
own request, appeared before 
NMTBA members the following day 
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to try to dispel certain impressions 
that he may have given the day be- 
fore. He made crystal-clear the fact 
that the users’ group has no thought 
of pressuring the builders but wants 
to work closely with builders in get- 
ting the best possible standards. 

Mr Witsche said that if anyone got 
the impression that he had used the 
threat of purchasing foreign ma- 
chines if U S builders did not go 
along with the standardization pro- 
gram, he wished to correct that im- 
pression. He declared that purchase 
of U S machine tools is the users’ 
group’s first consideration and that 
it feels that the proposed standards 
would help U S builders compete 
better against foreign machines. He 
likewise stressed that he had no in- 
tention of taking a dictatorial atti- 
tude in making his presentation, and 
if he gave such an impression, he 
wanted to apologize for it. 


Boeing offers N/C programming service 


Services in all phases of numerical 
control are being offered by a new 
service established in Wichita, Kan- 
sas, by Boeing Airplane Co. Called 
Boeing Applied Computing Services, 
the organization will draw on the 
broad Boeing experience in numeri- 
cal control to provide a computer 
center for all industry. Its primary 
purpose is machine programming of 
parts, tools, dies, and templets plus 
complete preparation of tapes for 
numerically controlled machine tools. 
Consulting service and personnel 
training in numerical control are al- 
so part of the BACS activity. 

In addition to the programming 
services, actual production of parts 
on a contract basis with numerically 
controlled machines will be avail- 
able. Product design, simulation 

















Schematic arrangement of eccentric carrier (exaggerated), 


showing location of discharge chute 


Eccentric carrier feeds 


Finishing of number wheels for 
counters, computers, and similar 
equipment is simplified by an ingen- 
ious eccentric work carrier applied 
to a centerless grinder. The wheels 
are molded of black plastic, with the 
numbers impressed on the surface 
and filled in with white paint. To 
avoid a tedious wiping operation, the 
wheels are sprayed over their entire 
periphery and allowed to dry. Then 
the OD is ground to remove surplus 
paint, finish the part to size and, at 
the same time, insure concentricity 
between the outside diameter and 
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studies, feasibility analysis, advanced 
calculations, and other studies re- 
quiring computers and data process- 
ing are part of the service. 

Being comparatively simple and 
easy to use, the Boeing technique re- 
lies on experienced machinists and 
tool planners, rather than engineers 
or computer specialists, to do the 
part programming. Solving all com- 
puting data, even equations involv- 
ing analytical geometry and calcu- 
lus, is done on large IBM 705 com- 
puters. The BACS program is man- 
aged by Robert C Wilburn, who has 
been instrumental in setting up Boe- 
ing’s advanced numerical-control 
program. Availability of this service 
to companies, regardless of size, is 
expected to expedite the use of nu- 
merically controlled processes. 


Eccentric loader installed on Scrivener centerless grinder makes fast 


work of finishing counter wheels 


the center hole of the wheel. 

The carrier shown in the accom- 
panying illustrations was developed 
by Arthur Scrivener Ltd, England, 
for this purpose. It consists of a steel 
ring with a row of pins on each edge, 
on which the rollers are placed, and 
is driven by a separate motor. It 
surrounds the regulating wheel but 
is mounted slightly eccentric. Roll- 
ers are loaded on the pins at a point 
farthest from the regulating wheel 
where, because of the eccentricity, 
there is ample space. The ring then 
carries the work around to the grind- 


centerless grinder 


ing position approximately level with 
the axis of the grinding wheel, at 
which point it contacts, and is con- 
trolled by, the regulating wheel. 
During passage between grinding 
and regulating wheels, the surplus 
paint is removed and the OD is 
sized, stock removal varying up to 
0.018 in. Parts remain on the pins 
until the carrier has made about one- 
third of a revolution beyond the 
wheel, when each pair of parts is 
removed by a jet of air and drops 
into a discharge chute. Production 
is at the rate of 4000 parts per hr. 
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Optical tooling checks alignment of 
long-bed lathes at Watervliet Ar- 
senal, Inspector here measures dis- 
placement of turret with respect to 
axis of headstock spindle 


Lining up the long ones 


Optical alignment is faster and more 
accurate — especially on long-bed 
machines. That’s the experience of 
the Watervliet Arsenal, which has 
some of the toughest alignment prob- 
lems in Metalworking. 

The longer a machine bed, the 
greater the alignment worries. When 
the machine is a precision gun-bor- 
ing lathe, with a bed as long as 200 
feet, misalignment of a few thou- 
sandths of an inch can send a gun 
barrel to the scrap heap. 

At the Arsenal (outside Albany, 
NY) bed alignment is a constant pro- 
duction problem. Here the Ordnance 
Corps of the Army does the basic 
research and design on all its cannon. 
In an emergency, the Arsenal must 
be ready to go into full production 
of precision-bored gun barrels. 

Here’s the kind of accuracy that 
one Watervliet product must main- 
tain: The Army’s 280-mm atomic 
cannon must lob a %-ton projectile 
over 20 miles and hit a target with 
pinpoint accuracy. That’s precision 
firing of the first order, but manufac- 
turing the cannon calls for even 
greater accuracy. 


Solving alignment problems 
Watervliet’s cure for. alignment 


headaches: optical tooling, which 
usually is more accurate—also faster 
—than mechanical tooling, especially 
on long-bed machines. Here inspec- 
tors don’t have to rely on a mechani- 
cal fit, and beds don’t have to be 
painstakingly leveled before align- 
ment tooling can be set up. With 
optics, gravity (an important factor 
in mechanical inspection) doesn’t 
have to enter the picture. 

Thanks to some recent refinements 
in its optical setup, the Arsenal has 
simplified the job of getting the ac- 
curacy of bed alignment it needs. 
Engineers of the Keuffel and Esser 
Company’s Optics and Metrology 
Div (Hoboken, NJ) discussed the 
problems with Watervliet’s align- 
ment experts, then designed special 
equipment for the Arsenal. 

With the following equipment—all 
of it made by K & E—Watervliet 
can check the alignment of just 
about any long-bed machine tool: 

e One alignment telescope 

e One jig transit 

e One “perfect cube” target that 
fits onto the headstock spindle 

e One mounted plano - parallel 
mirror target 

e One optical tooling scale on the 
lathe cross-slide or turret 
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This equipment permits alignment 
procedures (described below) that 
give the Arsenal extremely close 
tolerances, considering the length of 
the machine beds. On one gun-bor- 
ing lathe, for example, total cumula- 
tive error of ways recently was held 
to within 0.0025 in. (up and down, 
right and left) in 55 feet. According 
to Floyd Hill, Foreman of the Repair 
and Rehabilitation Unit that did the 
job, tolerances could have been even 
closer if they had been required, 

Visitors at the Arsenal can’t help 
being impressed by the row of mon- 
ster lathes that stretch across the 
machining bay. Floyd Hill calls them 
his “wow” machines, and the de- 
scription is apt: The largest “wow” 
is a gun-boring lathe with a 10-ft 
faceplate and a 200-ft-long bed. 

But the Arsenal also has smaller 
machines that have to be aligned— 
machines more typical to other 
metalworking plants. And the spe- 
cial optical equipment works just 
as well on these smaller units. 


Typical application 

One of the most interesting recent 
alignment jobs was on a Gisholt tur- 
ret lathe that helps make the Army’s 
105-mm rifle. To profile bore the 
powder chamber, prior to cold work, 
the Arsenal uses a turret lathe (see 
photo) with 8% feet of longitudinal 
turret travel. 
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Typical alignment graph shows displacement readings before 
These preliminary readings show longitudinal 


alignment. 


Here’s a breakdown of the align- 
ment problem: 

e Align bedways on the lathe— 
left and right, up and down—to 
within acceptable tolerances. 

e Align revolving steady rest that 
supports the gun barrel, to make its 
center coaxial with the headstock 
spindle’s (not shown in photos). 

e Align cross-slide ways to make 
them perpendicular to the headstock 
spindle’s axis (that is, to make 
cross-slide motion perpendicular to 
longitudinal motion). 

The result, with optics: Alignment 
within allowable tolerances in 
than two hours. Final alignment of 
bed ways was within 0.002 in. over 
the entire longitudinal travel (8% 
ft) of the turret carriage 


J 
iess 


Optical setup 

As the chart shows, one alignment 
telescope (K & E No. CN-9092-2) and 
one jig transit (K & E No. 9092-1A) 
are set up for the operation—one at 
the end of the lathe bed, the other 
at right angles to headstock spindle 

Of special interest is the 
cube target that mounts in the head- 
stock spindle, so that its center is co- 
with the spindle’s axis. Mir- 
rored on five the was 
ground and polished to extremely 
fine tolerances by K & E’s optical de- 
partment: All face-to-face angles 
held to within three seconds 
of arc. 

The cube mounts in a metal plate 
that in turn mounts on the spindle. 


glass- 


axial 


sides, cube 


were 
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displacement (motion A) and cross-slide displacement (motion 
B). Text describes equipment and alignment procedures 


“Perfect cube” target fits onto headstock spindle, its center coaxial with spindle’s 
axis. Tolerances on this Keuffel and Esser “special” are extremely fine—all face-to- 


face angles are held to within 3 sec 
A special spring arrangement per- 
mits the cube to be tilted and trans- 
lated (shifted up, down, and side- 
ways) 

Completing the optical setup is one 
displacement target—a glass disk 
mounted on the turret—and one op- 
tical tooling scale. Each of these 
mounts on the lathe turret, in the 
line of sight between the alignment 
scope, the jig transit, and the glass- 
cube target. The tooling scale, at- 
tached to the cross-slide, measures 


of arc 


angular displacement of the turret 
cross-slide ways. 


Measuring displacement 


To set up the optical tooling that 
will check bed alignment, inspectors 
first mount the cube target in the 
headstock spindle. Line of sight (for 
longitudinal alignment) is from 
alignment scope “A” through the 
turret to the cube (see chart). 

This line of sight must be coaxial 
with the spindle axis. Therefore the 
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Turret cross-slide ways are checked with jig transit, displacement scale, and “perfect 
cube” target mounted on headstock spindle 


spindle (and the cube) is rotated 
and the cube is tilted and/or trans- 
lated until it is properly lined up. 
This technique orients the cube to 
the spindle and aligns the scope with 
the cube. The result is that the line 
of sight—from scope to cube—be- 
comes coaxial with, and parallel to, 
the spindle’s axis. 

Now displacement target “A” is 
mounted on the turret (positioned 
at the head end of the bed) and 
centered in the line of sight. Once 
this setup is completed, measure- 
ments can begin. 

The inspector moves the turret 
along the bed and takes readings at 
equal intervals. Transferred to a 
chart, these readings are plotted as 
graphs that show the displacement 


—right and left, up and down—of 
the turret at any point along the bed. 
In other words, the graphs show 
the displacement of the turret caused 
by errors in bed alignment. 

To check the turret cross-slide 
ways, the Arsenal uses a similar pro- 
cedure. Jig transit “B” is aligned 
with the cube target (see chart). 
Displacement scale “B,” held to the 
cross-slide, is aligned with the line 
of sight between scope and cube. 
Readings taken at intervals along 
the cross-slide produce a graph that 
shows displacement of cro*=-slide 
motion at right angles to longitudi- 
nal motion. 

This first graph shows the exact 
amount of error in all directions of 
travel. When adjustments have been 


made to remove these errors, inspec- 
tors take another series of readings. 
This procedure continues until align- 
ment errors fall within acceptable 
tolerance limits. 


Excellent Results 


Watervliet has found that its opti- 
cal tooling produces quick, accurate 
results on many types of machines. 
Here’s one more example: To align 
the 37-ft-long V-ways on a grinder, 
the optical tooling took only two 
hours; total cumulative error was 
held to 0.002 in. in 37 ft. 

On a smaller machine, mechanical 
devices might have done the job just 
as quickly and accurately. But big 
machines with long beds are a dif- 
ferent matter. 

Sometimes mechanical devices sim- 
ply won’t work. A few giant boring 
lathes, for instance, have four car- 
riages. Here mechanical devices 
can’t align the carriage cross-slide 
relative to the spindle axis, because 
the third and fourth carriage can’t be 
positioned close enough to the spin- 
dle. Here optics have to be used. 

One more alignment technique at 
Watervliet deserves mention: If ex- 
periments now being held are suc- 
cessful, a TV camera may replace 
the human who peers through the 
alignment telescope. The image 
from the camera will be transmitted 
to a monitor located alongside the 
ways of the machine being checked. 
Thus an inspector can see the amount 
of misalignment while he is making 
adjustments to correct it. 


Plotter-verifier “dry runs” tapes that control machines 


It costs a lot of money to check the accuracy and 
workability of numerical control tapes by putting them 
to the test on an actual machine tool. But now Boeing 
Airplane Co, Wichita, Kan, has come up with an elec- 
tronically controlled, continuous-path plotter-verifier, 
which prescribes the cutter center path for two- and 
three-dimensional production parts. 

The Boeing machine (photo) has a table simulating 
a machine bed. A ball point pen duplicates the center 
cutter line’s axial movement with relation to the setup 
point. The part is thus drawn on paper in three 
views, using any two axes simultaneously. Views can 
be measured to a tolerance of +0.005 in. on Boeing’s 
prototype, and plans are under way for an improved 
plotter-verifier which will be accurate to within 
+0.0025, and which will receive its input data directly 
from computers. 

By showing up errors on control tapes that may 
have resulted in processing, before the tapes are tried 
out on a production machine itself, Boeing claims this 
development is a major improvement over the usual 
method of testing tapes with a stylus mounted on the 
machining spindle to trace the cutter path. 
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SPRING-JAW 
CHUCK 

puts the squeeze 
on cluster gears 


Tooling for precision gear grinding 
costs real money. This is okay when 
a production run is big enough to 
absorb the cost. But it’s a different 
story when the run is short. Then, 
some real figuring is needed to hold 
tooling costs down to a point where 
they don’t take a gouge out of ulti- 
mate profits. 

A case in point: production of 
cluster gears. Here, product quality 
depends upon concentricity between 
individual gears—and tooling pre- 
cision is vital. 

So is economy. 

Tooling up for the gears to go into 
a new tractor transmission, Allis- 
Chalmer’s Springfield, Ill, plant tool 
engineers ran up against tough pre- 
cision-holding problems. 

For, instance, the final operation 
in finishing the gears—grinding the 
ID—is of prime importance, because 
the operation of the gear is governed 
by accuracy of the bore. This in turn 
depends upon (1) how accurately 
the gear teeth have been formed, 
and concentricity between the two 
rows of teeth, (2) how well heat- 
treat distortion is controlled, and (3) 
how well the chuck accommodates 
these inaccuracies when centering. 

Pitch diameter for one of the gears 
must be held as close as 0.0025 in., 
for the other 0.0045 in. To obtain 
these accuracies, Allis-Chalmers se- 
lected a spring-jaw chuck that not 
only holds gears for boring, but 
which can be used for holding the 
two different gears. In effect, the 
spring-jaw chuck, manufactured by 
Erickson Tool Co of Cleveland, does 
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the work with greater accuracy than 
a sliding-jaw chuck, and at a cost 
considerably less than that of a dou- 
ble-diaphragm chuck—two alternate 
methods of holding cluster gears. 

About the gears themselves: one 
has 27 teeth at one end, 15 at the 
other. Both pitch circles must be 
concentric with the inside diameter 
within 0.004 TIR. The other gear has 
a 27-tooth gear at the large end, and 
a 27-tooth spline at the other. The 
27-tooth gear on both the cluster and 
the splined gear has a pitch diameter 
of 4.5000 in. However, the pitch di- 
ameter of the 15-tooth gear is 2.5000 
in., and the spline has a pitch diame- 
ter of 2.8750 in. 


Grinding the ID 


After the teeth have been hobbed, 
the parts carburized, case-hardened 
and cleaned, the parts are ready for 
final machining—grinding the inside 
diameter. In this operation about 
0.020 in. is removed. 

The bore on the splined gear must 
be held between 2.233 and 2,235 in., 
and the bore on the cluster gear be- 
tween 1.4987 and 1.4994 in. 

For similar jobs in the past, Allis- 
Chalmers often used sliding-jaw 
chucks, but these required consider- 
able setup time, and were expensive 
to maintain to the desired degree of 
accuracy. 

Double-diaphragm chucks, which 
hold gears by gripping them on the 
pitch diameter of both rows of teeth, 
were also used by Allis-Chalmers. 
These chucks easily obtained the re- 
quired concentricity and accuracy, 








but were expensive. 

The new spring-jaw chuck com- 
bines the good features of both the 
sliding-jaw and double-diaphragm 
chuck, but costs only about two- 
thirds as much as the latter. 

To insure accurate gear alignment, 
several design features have been 
incorporated into the spring-jaw 
chuck. For instance, the balls that 
clamp the gear are made of carbide. 
These clamps are held tightly in a 
spring cage, which is thick around 
the clamps and thin and flexible be- 
tween them. The clamps extend 
through the cage and are held flush 
against the master jaw of the chuck. 

Pressure applied to the master 
jaws is transmitted to the three 
clamping balls holding the gear. The 
master jaws are ground under pres- 
sure to insure concentricity when 
holding gears under pressure. 

Two spring cages, each with three 
clamps, are used—one for each gear 
on the cluster. All of the clamping 
force that holds the gear comes from 
these six clamping balls. 

The two spring cages can rotate 
in relation to each other, thus ac- 
commodating any variations in align- 
ment between the teeth of the two 
gears on the cluster. When the mas- 
ter jaws close, forcing the clamps 
against the teeth, the clamps seat 
firmly between the teeth. Any vari- 
ation in tooth form is accommodated 
by the spring cage, which bends to 
allow the balls to seat firmly. 

Still other cluster gears could be 
held by the chuck, simply by chang- 
ing the spring cages (as long as the 
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distance between two rows of gear 
teeth is not greater than that between 
tow rows of clamps). 

Locators, which vary with the 
length of the gear, position the gears 
so that their teeth meet the ball 
clamps. 

When the ground gear is removed 
and a new one placed in the chuck, 
the air is turned off and tension in 
the springs causes them to close, forc- 
ing the push cup, pins and piston 
back to their original position. As 
the springs close, they tighten the 
clamping balls against the gear, forc- 
ing the end of the gear tightly 
against the locating ring (which is 
mounted at the base of the gear and 
separated from the chuck by a Neo- 
prene gasket). This gasket allows 
the clamping balls to center the part 
correctly, even though the gear end 
is 4 or 5 thousandths out of square. 
However, Allis-Chalmers requires 
that its gears be held to closer tol- 
erances than this. 

The spring-jaw chuck has an open- 
ing and closing range of more than 
50 thousandths, yet still maintains 
accuracy (a diaphragm chuck can 
only open 10 thousandths and main- 
tain accuracy), and the gripping 
power of the spring-jaw chuck is 
constant over the entire range of 
openings. 

When both pitch diameters of the 
gear held by the chuck are true cir- 
cles and concentric with each other, 
the chuck will hold the bore con- 
centric within 0.0002 TIR. Obvious- 
ly, however, pitch diameters are not 
always concentric, so the chuck gives 
the possible setup between the two 
pitch diameters. 

Heat treating also causes some gear 
distortion, but the six gear-gripping 
ball clamps can move slightly to 
overcome local distortions so that 
they average out. Too, gears run 
more quietly because the bores are 
held more nearly concentric with 
pitch diameters. 

Coolant is brought to the part by a 
pipe inside the air line. By entering 
at the inside of the chuck, the cool- 
ant washes the grinding abrasive and 
chips out of the gear and chuck, in- 
stead of back into them. 
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Spring-jaw chuck holds a cluster gear for grinding by clamping on the gear teeth 
with carbide balls. Each gear is held by three peal mounted in a spring cage, 
which is thick around the clamps and flexible between to allow the clamps to ad- 
just to distortion in heat treating. Spring cages, one for each gear, accommodate 
variations in tooth alignment between the two gears on the cluster 


... and with a simple change of the 
spring cage holds a spline gear 
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By changing the inside spring cage, the spring-jaw chuck can also be made to hold 
the splined gear. Chuck is operated by air, which enters at its center, pushing the 


piston to the right, thus opening springs on which master jaws are mounted. When 
master jaws open, pressure on ball clamps releases and gear is freed 
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High speed and a long travel ar: characteristics of this with the stroke of an air cylinder to produce the required 
straddle milling attachment for producing legs on a variety slide movement. Drilling, reaming and milling is done before 
of stainless steel. Mechanical throw of a cam is combined the part is separated from the bar 


Tooling tricks for the small shop 


A lot of manufacturing tricks are 
needed to turn a profit in the small 
job shop, where competition is keen, 
jobs run the gamut from short runs 
to high-volume production, and prac- 
tically every order is marked “rush 
rush.” 

Tough jobs are the rule, rather 
than the exception. Getting out a 
good job at a good price on a tight 
schedule takes spur-of-the-moment 
ingenuity—the same kind of thing 
they used to call “flying by the seat 
of your pants” in the early days of 
aviation 

One Michigan job shop has this 
down to a T. Lattner Brothers Ma- 
chining Co at Ferndale over the 
years has piled up an inventory of 
home-made fixtures and _ tooling 
tricks to cut costs on wide variety of 
screw machining, drilling, and 
broaching jobs. 

Take, for instance, screw machin- 
ing. Among its automatic screw ma 
chines, Lattner has Brown & Sharpe 
OOG’s, OG’s, and 2-G’s, all of them 
equipped with shop-designed spe- 
cial attachments for maximum ma- 
chine flexibility and interchange of 
a ak ee abe aia milling Coining and broaching are combined in this home-made setup—“key rings” are auto- 

be ; y = matically delivered to a set of coining dies from a vibratory feeder, in the correct 
attachment specifically designed for position for leg widths, and for broaching the ID. Coining dies are solenoid operated. 
milling stainless steel rings which  Broaching is done with a hydraulic cylinder. Broach extraction and automatic part 
lock threaded insert bushings and ejection are both done by air pressure 
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studs into place in aircraft, hydrau- 
lic, electronic and other applications 
where vibration tends to dislodge 
fasteners. The rings (Kelox key 
rings) range in size from 1%-in. OD 
down to % in. All are made from 
416 stainless steel bar stock. 

Lattner admits less chips would 
be wasted by using tubing, but it 
finds machining the rings from bar 
works best. The bar stock is extra 
special, however. Supplied by Jones 
& Laughlin, it is treated for uni- 
form grain structure and a consist- 
ent hardness of 22 to 28 Rockwell C, 
and is consequently more satisfactory 
than tubing or the cold-draw stain- 
less once used. Lattner now esti- 
mate’s production has increased 20% 
over what it was, because rejects 
and downtime have lessened as tool 
life increased. 

Screw machine operations on the 
rings begin with feeding a 12-ft bar 
to a stop for facing, centering, com- 
bination drilling and turning, ream- 
ing and shaving. The spindle stops 
while the part is held on a collet 
for straddle milling two legs (or 
keys) diametrically opposite each 
other. The spindle is then actuated 
again for reaming, shaving and cut- 
off. The milling attachment is 
mounted on a compound triple slide, 
which is cam and air actuated, to 
attain the required length and speed 
of travel. 

This combination moves the cut- 
ters into and out of position during 
the milling cycle without interfering 
with the turret swing stop, or with 
the overhead and rear slide, upon 
which additional tools are mounted. 

After milling, the OD of the part 
is turned with a knee tool and the 
ring is cut off. Thin wall sections, 
irregular geometry, and relatively 
close tolerance make it too difficult 
to hold these pieces once they’ve 
been cut off. Consequently, milling 
and the other operations are per- 
formed before separating the ring 
from the bar. Depending upon size, 
machining ring in one of the Brown 
& Sharpe setups takes from six to 
60 seconds. 


Coining and broaching setup 


An ingenious setup for coining and 
broaching the key rings after these 
operations is built around a stand- 
ard Black and Webster Electro- 
Punch, an air-hydraulic system, and 
a Syntron vibratory hopper feeder. 
In this setup, the rings are coined 
to hold flatness dimensions and to 
maintain leg widths within plus 
zero, minus 0.005-in. The ID of the 
legs (and ring) is broached to the 
same dimensional tolerance and to 


Secondary screw machine operations... 








Simple screw machine setup shown above performs secondary operations quickly 
and accurately. A 0.281 inch-diameter hole, 2-5/16 inches deep sp below) is 
automatically ‘reamed in a hex-shaped connector on one fixture while a second fix- 
ture is loaded. The table travels automatically, bringing one fixture under a »‘a- 
tionary Delta head for the operation while the other is unloaded and loaded. Two 
other fixtures are employed to produce the cross-hole in exactly the same way 
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Cross-holes are drilled and burred in 
small parts at a rate of 600 to 700 an 
hour in this air-operated setup. Cycling 
both drill heads is automatic, after 
the small rotor shaft located 
and clamped in the fixture 


has been 


Tooling Tricks (Continved 


hold concentricity within 
TIR. Rings are automatically 
ented and fed to a set of coining dies 
actuated by the Electro-Punch. After 
coining, while the rings are still 
nested for this operation, a hydrau- 
lically-actuated broach engages the 
ID. Production reaches thousands of 
per 


0.002-in. 


ori- 


units hour. 


Drillpress setup 


Another home-made setup that 
pays off involves nothing more com- 
plicated than a standard single-spin- 
dle Delta drill press and a hydrauli- 
cally operated reciprocating table. 
Two fixtures on the table allow an 
operator to load and unload one 
while the other is under the drill. 
An air cylinder actuates the drill 
head through an automatic cycle 
With this setup, cross-holes are pro- 
duced in hexagon-shaped connectors 
at high production rates 

A somewhat similar arrangement 


One operation replaces four in visual in- 
spection of these tiny welding studs, 
which are made on screw machines. An 
automatic feeder, vibrating chute, light, 
and a 4-power lens simplify what was 
once a long, tedious operation. All chips, 
scrap, and screw machine particles are 
shaken loose while the parts are quickly 


being checked for flaws 
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makes use of another air-operated 
Delta head for drilling %-in. cross- 
holes in small 5120 steel rotor shafts. 
Less than %-in. square, these parts 
are located on a previously milled 
slot which engages a key in a fixture. 
Clamping is done automatically by 
an air cylinder. Cycling is also auto- 
matic—the operator merely loads and 
unloads the fixture. Reaming the 
drilled holes (part of the automatic 
cycle) is handled by another stand- 
ard head on the same table. 

One of the most unusual opera- 
tions in the shop is “automatic” 
visual inspection of small aluminum 
welding studs that have been made 
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on screw machines. With this setup, 
chips, scrap, and small particles are 
removed from the studs while they 
are visually checked for burrs, 
breaks or damaged tips. The oper- 
ator views the parts under a 4-power 
lens and a light as they travel along 
a vibrating chute. Automatically fed 
to the chute from a Syntron feeder, 
the parts are sufficiently agitated to 
shake loose all foreign matter, which 
falls through the chute into a con- 
tainer as the work moves on to fall 
into tote pans at the end of the chute. 
In this way, thousands of parts are 
checked in an hour—and no scrap is 
shipped with the production. 
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$UB-ZERO MACHINING 


The job of machining ultra-tough superalloys lies 
somewhere in the future for most shops, but to the 
aircraft and missiles industry, it is a problem that 
must be licked today. 

Under ordinary conditions, machining of these 
super steels creates temperatures as high as 2000 F 
at the point of contact between tool and work. That’s 
a lot of heat in any metalworking league—enough 
to melt copper, and nearly twice the heat required 
to heat-treat ordinary alloy steels. Result: galling, 
seizing, work-hardening, low-temperature oxidation 
—all unwanted end products of a combination of 
heat and compression. 


Heat is the problem 


Obviously, then, something has to be done to get 
temperatures at the tool-work interface down to a 
point where superalloys can be machined with some 
degree of the accuracy that is so vital to today’s mis- 
siles, rockets, and supersonic aircraft. 

There are three ways to do it: 

e Surround the work area with cold (—109 F) mist. 
e Flood the area with dry-iced coolant (—76 F). 
e Deepfreeze the part itself. 

Sub-zero machining has been done before, but 
never on such a scale as Convair has undertaken in 
tests for the Air Materiel Command. 


All three methods were tried out in turning, mill- 
ing and drilling of five super alloys: 

e Alleghany-Ludlum Corp’s A-286, a heat and cor- 
rosion-resistant austenitic alloy with high work- 
hardening characteristics and resistance to oxidation 
similar to that of 310 stainless. 

e Haynes-Stellite’s L-605, a cobalt-base, high-temp, 
oxidation- and carburization-resistant alloy. 

e Haynes-Stellite’s R-235, a nickel-base, precipita- 
tion-hardening alloy. 

e Vanadium-Alloys Steel Co’s H-1l, a _ high- 
strength, hot-work die steel. 

e Climax Molybdenum Co’s molybdenum-titanium 
(Mo-0.5% Ti) alloy—with high strength and corro- 
sion resistance at elevated temperatures. 

Machines for the tests were standards actually 
used in production at Convair. 

Primary purpose of the Convair-AMC tests: to de- 
velop equipment and techniques based on an evalua- 
tion of sub-zero machining critical materials. 

What did come out of the tests? For one thing, 
they proved that the mist cooling and flooding meth- 
ods are superior to the cool-the-part-itself method. 
For another, they proved that turning H-11 steel 
with a CO, mist improved tool life by as much as 
300% over that obtained with conventional coolants. 
And end-milling of R-235 steel with CO, mist in- 
creased tool life 100%. 


Test results of sub-zero machining experiments 


: Throwaway 
SR: -T° SCEA: 
BR: -7° ECEA: 
NR: 0, 032" S, Relief: 
ER: 7° 
Chipbreaker: 

Feed: 


Depth of Cut: 
Wearland: 


TURNING: COLD-CHEST METHOD (DRY) 


TURNING WITH 
COg MIST 


TOOL LIFE IN MINUTES 


TURNING WITH ABCO 
~ SOLVOLENE 


~\ 


300 350 
CUTTING SPEED (sfm) 


Sub-zero coolants vs no coolant in turning A-286 at various 
speeds. Best results: with sub-zero flood coolant 


TURNING - 
ROOM-T EMPERATURE, 
ORY 


CARBIDE C-7 
TOOL LIFE IN MINUTES 


FEED: 0.0085, DEPTH OF CUT: 0.100 


WEARLAND: 0.0185" 


208 265 


CUTTING SPEED (stm) CUTTING SPEED (stm) 


TURNING WITH TURNING WITH 
co, mist ABCO SOL VOLENE 


TOOL: NEGATIVE THROWAWAY, 


742 


TOOL LIFE IN MINUTES 


433 us 3% “3 
CUTTING SPEED (stm) 


209 ™ 
CUTTING SPEED (stm) 


Metal removal rates per tool in turning A-286 at various 
speeds and with different coolants 
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Flooding the tool with refrigerated Solvolene pro- 
duced similar results in turning L-605 and A-286 
steels, and in drilling L-605 and R-235. In these op- 
erations, cutting speeds were achieved beyond those 
practical with room-temperature coolants. 

Admittedly, sub-zero machining techniques have 
not been successful in all the Convair tests, but a 
start has been made toward improving the art. 

Let us first look at the problems of machining su- 
peralloys. Foremost of these is the great heat that is 
generated at the tool-work interface. 

This is the greatest factor affecting tool life. It 
comes very close to the maximum temperatures that 
a tool can withstand and still cut. For this reason, 
cutting speeds must be reduced, under room-temper- 
ature machining conditions, to a point where pro- 
duction is seriously affected. 

These lower machining speeds help prevent work 
hardening of these sensitive materials as tools wear, 
In this way, changes in microstructure are avoided, 
but the lower-speed method is limited by the narrow 
range of speeds and feeds available in most machine 
tools. For instance, most millers, lathes and drill- 
presses do not as a rule have low-speed changes 
close enough to permit optimum machining speeds 
with super steels. 

Control over heat at the chip is least difficult in 
turning operations, where a continuous chip is 


with A-286 (austenitic steel) 


TOOL: THROWAWAY CARBIDE - C-7, SR: =7°, SCCA: 15°, 
S. RELIEF: 7°, BR: -7*, ECCA: 15*, E.R. 7°. 
NR: 0.032", CHIPBREAKER: 0.150" x 45°, FEED: 0.0085", 
DEPTH OF CUT: 0.100", WEARLAND: 0.015”. 
OTURNING AT ROOM TEMPERATURE, DRY 
a TURNING WITH CO, MIST 
@ TURNING WITH ABCO SOL VOLENE 
@ TURNING WITH COLD-CHEST METHOD 


TANGENTIAL 


FORCE IN POUNDS 


LONGITUDINAL 


300 350 
CUTTING SPEED (stm) 


Effect of various coolants and cutting speeds on tool forces 
in turning A-286 


Chemical composition of metals 
machined in sub-zero tests 


Percentage Composition 








Alloyi 
Sanbete A-286 1-605 R-235 H-11 Mo-0.5% Ti 





0.15 Max. 0.16 Max. 0.37-0.43 
1.0 Max.  0.20-0.40 


0.08 Max. 
Mn 1.0-2.0 1,0-2.0 
1.0 Max. 1.0 Max. 1.0 Max. 0.8-1.0 
13.5-16.0 19.0-21.0  14.7-17.0 4.75-5.25 
24.0-27.0 9.0-11.0 66.0 
1,0-1.5 4.56.5 1.2-1.4 
BAL 3.0 Max = 9.0-11.0 BAL 
BAL 2.5 Max. 
1.75-2.25 2.25-2.75 
0.1-0.5 
0.35 Max. 
14.0-16.0 
0.04 Max. 
0.04 Max 


1.75-2.25 
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Cost of metal removal per cu in. turzing with one cutting 
edge at various cutting speeds, with different coolants 
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SU6-ZERO MACHINING 


formed, and where a nearly constant temperature 
can be maintained throughout the cut. Here, coolants 
can reduce the temperature still further, allowing 
for increased cutting speeds. 

But control of heat is a lot more difficult in milling 
and similar operations involving interrupted cuts. 
Temperatures at the teeth of the cutting tool change 
constantly—in contact with the work a tooth be- 
comes hot: when it is taken away it cools. This not 
only creates thermal shock, it frequently causes 
chips to weld to the tooth—and cutting edges chip. 

Tendency of super alloys such as those used in the 
Convair tests to sieze, gall, work-harden and oxidize 
is attributable to heat and compression. 


Heat expands the work 


Heat up to 2000 F is conducted through the entire 
part as work progresses, causing it to expand enough 
to lose its close dimensional accuracy and — more 
important—to press against the tool, producing a 
burnishing effect. 

Metallurgical structure of the part actually changes 
under such heat, and is usually quenched in this con- 
dition by conventional oil or water coolants. And 
while ordinary coolants do conduct heat away from 
the point of contact, they do so too slowly to be ef- 
fective with sensitive super steels such as those 


used in the Air Materiel Command tests at Convair. 

As a result, it is far more difficult to control heat 
in chips of these steels than in chips of more conven- 
tional steels. 


CO, mist coolant 


Working with sub-zero mist cooling, Convair di- 
rected a continuous measured supply of liquid car- 
bon dioxide to the area of contact between the tool 
and the work through an 0.022-in.-diameter orifice. 
This diameter was established in preliminary test 
runs, when it was found that orifices any smaller 
than this wouldn’t deliver enough CO,. Larger 
orifices, on the other hand, used so much CO, that 
the slight increase in tool life achieved could not 
justify the added cost of coolant. 

The 0.022-in.-diameter orifice, it was found, pro- 
duced a steady flow of CO, at about 0.9 lb/min— 
producing a temperature of -74 C (-101 F) at the 
cutting edge of a single-point turning tool located 
5/16 in. away from the orifice. 

In end milling tests, a spray nozzle directed CO, 
to the cutting edge of the end mill, where the result- 
ing temperature was -63 C (-81.4 F). 

Under these conditions, liquid CO, expands, depo- 
siting a measured amount of solid CO, on the tool. 
As the solid CO, absorbs heat, it changes state when 
it sublimes at one atmosphere. Measurement of 


Test results: Turning L-605 (cobalt-base 





Tool: Throwaway Carbide - C7 

SR: -?° SCEA: 15° 

BR: -7° ECEA: 15° 

NR: 0.032" 8. Relief: 7° 
Chipbreaker: 0. 150" x 45° 
Feed: 0. 0078" 
Depth of Cut: 0. 100" 
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Effect of sub-zero coolants. At highest turning speeds, CO, 
mist, and flood coolant aided tool life most 
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Metal removed per tool in turning L-605 at various speeds and 
with different coolants 
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liquid CO, is critical, as is its chemical purity. 

At atmospheric pressure, the temperature of CO, 
is -109 F. It sublimes by absorbing 246 Btu/Ilb— 
making it a highly desirable coolant. It is not very 
toxic, although in an atmosphere containing about 
2% CO, it will affect the rate of breathing (max- 
imum allowable concentration is about 500 parts 
per million). 

CO, has no adverse effect on materials, lubricants 
or machines, nor does it cause friction or pressure 
problems. 


Sub-zero flooding 


Second sub-zero coolant system tested at Convair 
involved refrigerated ABCO 156 Solvolene, a mixture 
of 75% Stoddard solvent and 25% trichlorethylene 
—55 gallons of it in a portable 140-gallon tank. 

Temperature of the coolant was lowered to -60 C 
(-76 F) + 8 C with 50-lb blocks of dry ice: 400 lb 
of dry ice were used in an 8-hour shift—300 lb 
going into the tank at the start, and 100 lb going 
in after five hours. 

In the turning tests, temperature at the 1/2-in.- 
dia nozzle averaged -50 C (-58 F), reaching a maxi- 
mum of -—40 C. 

In face milling tests, temperatures at two 1/2-in.- 
dia nozzles averaged -60 C. This lower temperature 
resulted from bypassing the milling-machine sump 


with a catchpan installed under the vise on the 
machine table, thus protecting the machine and 
preventing temperature losses. Cost of CO, to refrig- 
erate Solvolene was found to be small in comparison 
with those for tooling, labor and other costs. 


Cold chest method 


Dry ice and isopropyl alcohol in 50-lb blocks 
were put into a freezer chest to achieve a tempera- 
ture of -110 F. Test bars of the various materials 
were then submerged for 18 hours, removed, brought 
back to room temperature, and machined. 

No attempt was made to machine the bars at sub- 
zero temperatures, because the bars warmed up very 
quickly as soon as they were taken out of the chest. 
For instance, a bar taken from the chest at -110 F 
reached a surface temperature of —-79 F 30 seconds 
after its removal. In two minutes it reached —53 F, 
in three minutes -49 F, and in 20 minutes surface 
temperature of the bar was 0° F. 


Test procedures 


To establish a basis for comparison, Convair first 
performed machining tests at room temperature 
with normal cutting fluids or coolants. And to further 
eliminate variables, only two types were used: (1) 
Trim, a chemical-solution coolant with good heat- 
dissipation qualities, with HSS tools, and (2) Sultran 


steel) with various coolants and cutting speeds 


TOOL: THROWAWAY CARBIDE C-7, SR:-7*, SCEA: 15°, 
S. RELIEF: 7% BR: ~7*, ECEA: 15°. 
MR: 0.032", CHIPBREAKER: 0.150" x 45° 
FEED: 0.0078", DEPTH OF CUT: 0.100", WEARLAND: 0.015” 
© TURING AT ROOM TEMPERATURE, DRY 
a TURNING WITH CO, MIST 
@ TURNING WITH ABCO SOLVOLENE 


TANGENTIAL 


é 


150 160 170 
CUTTING SPEED (stm) 


Tool forces developed in turning L-605 vary only slightly 
with different coolants and cutting speeds 
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B-4, a sulphur-base oil mixed with kerosene in equal 
amounts, for carbide tools. Sultran helps prevent 
chips from sticking to tool cutting edges, thus eli- 
minating chipping. 

Because the main objective of the Convair tests 
was to evaluate the practicality of sub-zero ma- 
chining, economy of operation was the guiding factor 
in developing test procedures. 

For this reason, standard equipment and tooling 
were used wherever possible. Machine tools, for 
instance, were standards long used in production at 
Convair-San Diego. Their condition was satisfactory 
for conventional production and toolroom work, but 
preliminary tests showed that ways had to be 
smoother, spindle bearings and gibs tighter, and 
backlash had to be eliminated in cross-slides before 
they could be used in sub-zero machining tests. 

It was clearly established that machines for work- 
ing the high-strength, heat-resistant test alloys had 
to be in top condition. 

Turning tests were made on a 20-inch Lodge & 
Shipley engine lathe, mounted on vibration insula- 
tors to eliminate shock and vibration from surround- 
ing equipment. A special toolpost holder measured 
longitudinal and radial forces at the cutting edge 
of the tools. The holder, operating in conjunction 
with a dynamometer, was mounted on the cross 
slide of the lathe in place of a standard tool holder. 

Strain gages were attached to a reduced section of 

(Continued on page 116) 


Drilling L-605: flood 
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Room Temperature 
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CO, ABCO Solvolene 


Flood coolant produced best tool life in drilling at 48 sfm. 
Ordinary coolant achieved good life at 30 sfm 


Turning R-235 (nickel-base steel): varying 
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sub-zero coolants as opposed to room-temperature dry turning 
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1 MEGATIVE C-7 THROWAWAY CARBIDE 
DEPTH OF CUT: 0.100", 


FEED: 0.0085", 
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Metal removal rates vary in turning R-235 at different speeds 
and with different coolants . 
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coolant produces best tool life 
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TOOL: M-33 SPLIT-POINT, 7/32’t DIA, DRILL 
LENGTH: 35/8" FLUTE LENGTH: 3/4” 
POINT ANGLE: 118° LIP CLEARANCE; 10° 
DEPTH OF HOLE: 1/2” THRU 
CO ORIFICE SIZE: 0.010" DIA 
FEED PER REVOLUTION: 0.002” 
WEARLAND; 0.005" 
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Drilling forces vary with the coolant. Solvolene developed Flood coolant produced best metal removal rate in drilling 
greatest torque, least thrust L-605 at 48 sfm 


speeds and coolants affect removal rates 
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Effect of coolants and cutting speeds on tool forces developed Cold-chest technique was most expensive way to turn R-235. 
in turning R-235 Cost per cu in. of metal removal at 118 sfm: 38¢ 
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SUB-7ERO MACHINING 


the holder body. Wires leading to the dynamometer 
(A Sanborn recording unit) were insulated to 
protect them from damage by hot chips. 

In turning, a tool was considered worn out when 
the wear land reached 0.015 inches. The greatest 
depth of cut used was 0.100 inches—the maximum 
for finishing cuts. Feeds were selected to assure a 
surface finish of 100 micro-inches rms or better. With 
a chip breaker, these selected feeds produced an 
easily handled chip. Only tool geometry and grades 
of carbide were variables. These were established 
on the basis of tests run at identical speeds and 
feeds. 

Tool materials for turning tests with sub-zero 
coolants were T5 HSS and Tantung G cast alloy, and 
Cl, C3, C4, and C7 carbides. 

Volume of metal removed per tool for all turning 
operations was based on: 


dx 
Vv dir ee 


where: 
= volume of metal removed, (cu.in.) 
= dia of bar after the cut, (in.) 
= dia of bar before the cut, (in.) 
L = length of cut, (in.) 


Face and end milling was done on a No. 5 50-hp 
Cincinnati vertical dial machine equipped with a 
backlash eliminator. In face milling, only climb 
milling was used with standard HSS 6-inch cutters 
and Cl carbide, Tantung G, and tungsten carbide 
inserts clamped in throwaway insert bodies. Depth 
of cut was held to 0.080 in., and wear lands were 
0.015 in. 

A 1-inch Weldon toolholder was used in end mill- 
ing. Cutters were considered worn when the wear 
land reached 0.015 inches. Depth of cut was held to 
0.750 inches vertically and 0.080 inches horizontally. 
Tools were M-2 and T-15 HSS 1-inch-diameter, 
two-fluted cutters. 


Side milling 


Side milling was done on a No. 5 50-hp Cincinnati 
dial horizontal machine with M-2 HSS 12-tooth 
cutters, 5.75 inches in diameter by 1 inch. In this, as 
in all other test milling operations at Convair, 
Kearney & Trecker 1-inch vises were used. 

To determine volume of metal removal for test 
milling operations, Convair used this formula: 


V=eFPxwxh 
where: 
V = volume of metal removed, (cu.in.) 
F = depth of cut, (in.) 
W= width of cut, (in.) 
L = length of cut, (in.) 


Drilling was performed on a Knight No. 50 7-1/2- 
hp milling machine, with a table sufficiently big and 
rigid enough to accommodate a drilling dynamom- 
eter and a special platen for measuring thrust and 
torque forces. Tools (M-33 split-thrust HSS drills 
0.219 inches in diameter) were considered worn 
when wear lands reached 0.010 in. 


Drilling R-235: flood 


M-33 Split Point 7/32” Dia. 
3-5/8" Flute Length: 3/4" 
118° Lip Clearance: 10° 
3/8” thru 


0. 010" 





NUMBER OF HOLES 























Room Temperature 
Sulphurized Oil & Kerosene 
50-50 
Flood coolant proved most effective in drilling R-235 at 
22 sfm 


CO, #£ABCO Golvolene 


Volume of metal removed in drilling: 
v= pe xTXxN 
where: 
volume of metal removed, (cu.in.) 
dia of drill, (in.) 
thickness of material, (in.) 
number of holes 


Only 1/4-28 HSS taps were used in tapping opera- 
tions. These were considered worn when a standard 
Class B thread gage was not accepted in the holes. 
Percentage of thread depth was 68 to 72%. Work 
was done on a multiple-spindle Leland-Gifford 
drilling unit with built-in tapping head. 

Power needed to turn and drill all test materials 
was based on measured forces imposed on the 
cutting tools. For example, tool forces in turning 
are those acting in a radial direction, tangent to the 
rotating work. Longitudinal forces on the tool are 
those acting in a direction parallel to work axis. 

Using the values measured for these forces, unit 
power requirements for all turning operations were: 


Fr 
396,000 FD 


P, = unit power requirements, (hp per 
cu. in. per 

F, measured tangential force, (lb.) 

F feed, (ipr) 

D depth of cut, (in.) 


P, = 
where: 
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coolant is the most effective 





TOOL: M-33 SPLIT-POINT, 7/32” DIA. 
DRILL LENGTH: 35/8" FLUTE 
LENGTH: 3/4" POINT ANGLE: 118° 
LIP CLEARANCE: 10° 
DEPTH OF HOLE: 3/8” 

CO» ORIFICE SIZE: 0.010" 
FEED PER REVOLUTION: 0.006" 
WEAR LAND: 0.010" 


ey sy ROOM TEMPERATURE, KEROSENE 
AND SULPHURIZED OIL 50-50 
ci a | ~ SeLivo.eve 
PSRs LA AGOLENE 
PURGES 


0.548 
ALLS 
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CUTTING SPEED (sfm) 








poem oon metal removal rates in drilling R-235 at varying 


and with different coolants 


Since all turning tools had a 15-deg side cutting 
edge angle, (SCEA) compensations for F and D were 
made: 


F = feed <X cos SCEA 
D= depth of cut 
™ cos SCEA 


And the tangential force remains the same. 
For the coefficient of friction, («) in turning: 


_ F, + F, tan « 
F, tan « 





F, = longitudinal force, (Ib) 
= tangential force, (lb) 
= resultant rake angle 


The tangential force is applied as recorded by the 
Sanborn unit but the longitudinal force changes with 
the side cutting edge angle. As a result: 


ies ace 


cos SCEA 


And the resultant rake angle, («) is determined by: 
tan « = tan BR cos SCEA - tan SR sin SCEA 


where: 
«x = resultant rake angle 
BR = back rake angle 
SCEA = side cutting edge angle 
SR = side rake angle. 





DRILL: M-33,SPLIT POINT, 7/32” DIA, LENGTH: 3/8" 
FLUTE LENGTH: 3/4",POINT ANGLE: 118° 
LIP CLEARANCE: 10° 

FEED: 0.006 IN/REY. 

















TORQUE - INCH POUNDS 
3 





























SUL PHURIZED OIL co, MIsT ABCO SOLVOLENE 
Ls a > ae 











Flood coolant produced lower tool forces than CO, mist in 
drilling R-235. Lowest forces: with room-temperature coolant 


Based on recorded torque and thrust forces, unit 
power for drilling is: 


_ 50,000 D°F 
T 


unit power required, (hp per cu. in. 
per min) 
torque, (in.-Ib) 

= dia of drill, (in) 

= feed, (ipr) 


Tests on A-286 steel 


Major problem in machining A-286 steel in fully 
aged condition (31 R, average hardness) is its tend- 
ency to work harden. Sub-zero machining does not 
lessen this effect, although the relatively high feed 
rates it achieves do help some. 

Wherever wear lands reached as much as 0.010 
inches work hardening increased. Generally, it was 
necessary to maintain constant feeds and to avoid 
cutter dwell to minimize this problem. 

In turning A-286 without coolant in as-received 
condition (49 R,), a C6 steel grade of carbide 
produced better tool life than straight tungsten 
grades C2 and C4—or the C8 steel grade with posi- 
tive geometry. 

For example, C6 carbide tools lasted 9.3 minutes 
at 272 sfm, while the next closest at this speed, C2, 
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SUB-ZERO MACHINING 


produced the 0.015 inch wear land in 6.2 minutes. 

A steel grade carbide (C7) with negative geom- 
etry was also better than the tungsten grades for 
turning A-286 in solution-treeted and aged condi- 
tion (49R.) without coolants. At 210 sfm, this 
grade lasted more than 13 minutes, compared with 
8.5 minutes for Cl. 

For sub-zero machining, Convair used C7 carbide 
with negative geometry to achieve a maximum tool 
life of more than 18 minutes at a speed slightly over 
200 sfm with the cold chest method. Metal removed 
per total was 37.27 cu in. Unit power required was 
0.715 hp/cu in./min, and coefficient of friction was 
0.83. 

At this same speed, 27.69 cu in. of metal were 
removed per tool in turning A-286 without a coolant. 
Tool life was about 13 minutes. Unit power required 
was 0.817 and coefficient of friction was 0.75. 

At a higher speed (about 450 sfm), the sub-zero 
flood coolant produced a tool life of 8 minutes, with 
metal removal per tool of 27.82 cu in. Unit power 
required was 0.408 and the coefficient of friction 0.92. 

Tool life at 350 sfm with no coolant was only 2 
minutes, and only 8.2 cu in. of metal were removed 
per tool. Amount of unit power needed jumped to 
0.715, with a 0.79 coefficient of friction. 

No significant increase in tool life was experienced 
in milling A-286 with sub-zero coolants, as opposed 
to milling at room temperatures with kerosene and 
sulphurized oil. Results of drilling and tapping tests 
were also inconclusive. 


Tests on L-605 steel 


Excellent results were obtained in turning and 
drilling L-605 cobalt-base steel with refrigerated 
ABCO 156 A Solvolene. Generally, however, incon- 
sistencies in the steel’s microstructure made it ex- 
tremely difficult to draw valid conclusions from the 
machining tests. 

Greatest feed rates and most versatility in turn- 
ing solution-treated L-605 with sub-zero coolants 
was achieved by a C7 carbide with negative geom- 
etry. HSS and cast alloy tools, run at half the speed 
of the carbide, failed immediately, regardless of 
coolant used. 

Volume of metal removed per tool differed signifi- 
cantly between machining at room temperature and 
machining with sub-zero coolant. 

At 155 sfm, 0.0078 ipr feed, 0.100 in. depth of cut 
and no coolant, 4.5 cu in. of metal was removed per 
tool before the 0.005-in. wear land occurred. Unit 
power required was 1.000 and the coefficient of 
friction was 0.44. 

Machining with ABCO 156 A Solvolene as a cool- 
ant, and with the same feed and depth of cut but 
with speed increased to 195 sfm, 19.74 cu in. of 
metal was removed per tool. Tool life was 12 min- 
utes. Unit power required was 1.000 and the coeffi- 
cient of friction 0.78. 

Of various milling tests carried out by Convair, 
only end milling was effective with sub-zero coolants. 
A T-15 HSS, 1-in.-dia 2 fluted cutter at 40 sfm, with 
mist coolant produced a tool life of 125 inches of 


End milling R-235 with 








END MILLING AT 

ROOM TEMPERATURE 
CHEMICAL COOLANT 
15:1 _ 


END MILLING 
WITH CO, MIST 
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TOOL LIFE - INCHES WORK TRAVEL 




















15 
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CUTTING SPEED sim 


CO, mist coolant is highly effective in milling R-235 with 
HSS tools—much better than room-temperature coolant 





work travel. By comparison, 95 inches of work travel 
was obtained with room-temperature chemical 
coolant. With the conventional coolant, material re- 
moved per tool was 4.17 cu in., with CO, coolant 
5.58 cu in. However, tool life dropped off rapidly 
as speed increased, even with the sub-zero coolant. 

Drilling of solution-treated L-605 (20 R.) was 
somewhat simplified by a greater uniformity of 
structure in plate material than in bar stock. With 
refrigerated Solvolene as a flood coolant, 36 holes 
were produced at 48 sfm before wear occurred. 

Metal removal rate was 0.067 cu in. per drill with 
sub-zero coolant, compared with 0.22 cu in. and 
a life of 12 holes produced with a 50-50 solution of 
sulphurized oil and kerosene as a room temperature 
coolant at the same speed. 

Unit power required with sub-zero flood coolant 
was 2.51, compared to 0.90 for conventional coolant. 
CO, mist under the same conditions produced only 
9 holes at a metal removal rate of 0.022 cu in. At 
a lower speed (30 sfm) room temperature coolant 
gave drills a life of 175 holes, and 3.25 cu in. metal 
removal. 

Room temperature tapping of L-605 proved better 
than tapping with any of the sub-zero techniques. 
At 10 sfm, Tapit compound diluted with Johnsor.’s 
wax oil produced 94 holes before a 2-flute spiral- 
point gun tap wore out, whereas only 37 holes were 
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HSS tools: CO. mist is effective 


TOOL: T-15 H.S.S. 1"t DIA, 2-FLUTE END MILL 
HELIX ANGLE: 30°, RR: 7°, PC: 6°, 
CR: 0.060", EC: 5° 


VERTICAL DEPTH OF CUT: 3/4” 
HORIZONTAL DEPTH OF CUT: 0.060" 
FEED/TOOTH: 0.0054" 

WEARLAND: 0.008" 


UN 
CHEMICAL COOLANT 15:4 
TT 7 as 


TOOL LIFE - INCHES TRAVEL 
3 F 


CUTTING SPEED (stm) 


Best metal removal rates per tool were achieved with CO, 
mist in end milling at various speeds 


tapped with the same kind of tap with CO, mist 
at the same speed. This sub-zero coolant, incidental- 
ly, produced only 6 holes when speed was increased 
to 20 sfm. 


Testing R-235 

As with L-605, inconsistencies of grain size and 
structure in R-235 bars made it difficult to obtain 
uniform results with various machining operations. 
And this material showed the least response to sub- 
zero techniques when carbide tools were used. Turn- 
ing tests with HSS and cast alloy tools were con- 
ducted with sub-zero coolants within a speed range 
of 23 to 70 sfm. Regardless of the coolant used, 
tools broke down immediately at speeds over 30 sfm. 


Carbide tools, negative geometry 


To approach more effective speeds without a 
coolant, grade C7 inserted carbide tooiz with stand- 
ard negative geometry were used to turn solution 
treated and aged R-235 with a resulting life of 5.27 
minutes at 100 sfm. At maximum turning speed, 
(130 sfm) sub-zero flood coolant produced a tool 
life of 3 minutes, as did CO, mist. But this same life 
was achieved with no coolant at only slightly lower 
speed: 123 sfm. This provided a metal removal rate 
of 2.05 cu in., a unit power requirement of 1.225 
and a coefficient of friction of 0.63. 





TOOL: T-15 H.S.S. 1° OIA. 2-FLUTE END MILL 
HELIX ANGLE: 30° RR: 7° PC: 6° 
CR: 0,060" EC: s* 
VERTICAL DEPTH OF CUT: 3/4” 
HORIZONTAL DEPTH OF CUT: 0.060" 
FEED/TOOTH: 0.0045" 
WEARLAND: 0.010" 








ROOM TEMPERATURE 
CHEMICAL COOLANT 15:1 
DEBE] coms: 























COST IN DOLLARS PER CUBIC INCH 























CUTTING SPEED (stm) 





At 40 sfm, CO, mist was the least costly coolant applied in 
end milling. Metal removal per cu in. is compared here 


At 130 sfm, metal removal per tool with ABCO 
156A Solvolene was 4.0 cu in., unit power required 
was 0.817, and the coefficient of friction, 0.79. With 
the CO, mist coolant at this speed, metal removal 
rate was 3.74 cu in., unit power required was 1.021 
and the coefficient of friction 0.77. 

Standard 6-in.-dia cutters with neutral radial 
and axial rake angles and a 5-degree lead angle were 
used with Cl carbide inserts for face milling R-235. 
No practical improvement in tool life resulted with 
sub-zero flood coolants as compared with that of 
room temperature kerosene and oil. Wear on all 
milling inserts was similar to that of turning tools. 
(A groove developed at the extreme depth of cut and 
could not be prevented by stoning the cutting edge.) 
Chipping of cutting edges, which occurred at the 
beginning of a cut and at breakthrough, (at the 
end of a bar) was partially controlled by stoning a 
narrow land on the cutting edge. A feed rate of 
0.0075 ipt helped prevent chips sticking to the 
cutting edge. 


End-milling R-235 


In end milling this material, good tool life was 
obtained with a T-15 HSS, 1-in.-dia, 2-flute tool, 
using CO, mist as a coolant. At 33 sfm, tool life 
was about 52 inches of work travel, compared with 
26 inches for room-temperature chemical coolant. 
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CO. mist coolant proves best for turning H-11 





Tool: Throwaway Carbide C-3 


SR: -7° SCEA: 18° 

BR: -7?° ECEA: 15° 

NR:0, 060" x 45° 8. Relief: 7° 

a Chipbreaker: 0, 150” x 45° 
Feed: 0, 0085" 

Depth of Cut: 0, 100" 

Wearland: 0, 015" 
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CO, mist coolant effectively removes heat from the chip 
before it passes over the tool face—prolonging life 


Metal removal rate with CO, mist was 2.34 cu in., 
with chemical coolant only 1.21 cu in. 

Drilling R-235 with sub-zero flood coolant also 
produced excellent results. It was found that the 
hard, heat-resistant cobalt-alloy M-33 tools worked 
best, and that exact duplication of drill point geom- 
etry was essential for repeatable results. Even the 
slightest variation in lip clearance angles, point 
angles, and splitting of the chisel edge greatly 
affected the number of holes produced. 

A fairly heavy feed of 0.006 ipr produced the best 
results, probably because the heat generated helped 
shear chips from the parent metal. An increase over 
this feed rate rapidly burned drills at the inter- 
section of the margin and lip. At highest speed 
(22 sfm), and with refrigerated ABCO 156A Sol- 
volene as a coolant, a unit power of 1.67 was re- 
quired. About 14 holes were made before wear 
occurred, Metal removed per tool was 0.136 cu in. 

CO, mist demonstrated the poorest results: 5 
holes and only 0.030 cu in. of metal removed per 
tool. Unit power requirement was 2.51. Room tem- 
perature sulphurized oil and kerosene produced 7 
holes with a metal removal rate of 0.038 cu in. 
At a somewhat lower speed, however, (14 sfm) 
room temperature coolant produced 38 holes before 
a drill wore out and 0.548 cu in. of metal per tool 


TOOL: THROWAWAY x) 
-e ane 5. RELICR: 7° 
HRs 0.060" « 45°, CHIPBREAKER: 0.150" x 45°, 
FEED: 0.0085", DEPTH OF CUT: 0.100", WEARLAND: 0.015". 


% TURNING WITH “eT 


TANGENTIAL 


tse 180 


160 1708 
CUTTING SPEED (sfm) 


Cutting forces in turning H-11 with Co, mist and with refrig- 
erated Solvolene are fairly close 


was removed. Unit power required was 0.63 hp/cu 
in./min. Sub-zero tapping this material produced 
no significant results. 


Testing H-11 steel 


All test bars of H-11 were heat treated to max- 
imum strength before machining and, to facilitate 
these operations through a uniform structure, the 
bars were given a triple temper. The resulting 
hardness (51R,) was too great for machining with 
HSS tools at the speeds selected for sub-zero coolant 
evaluation, so only carbide tools were used. 

In turning H-11 with C-3 grade carbide tools 
and CO, mist coolant, heat was effectively removed 
from the chip before it passed over the tool face. 
Metal removal rate was 48.27 cu in., and tool life 
was about 36 minutes at 135 sfm. Unit power re- 
quired was 0.715, with a coefficient of friction of 
0.93. These factors were 0.613 and 0.93, respectively, 
when the speed was increased to 193 sfm. Metal 
removal dropped to 17.87 cu in. and tool life to 
8 minutes. With no coolant, however, only 24.13 
cu in. of metal removal per tool and a 19 minute 
tool life were obtained at barely 117 sfm. 

ABCO 156A Solvolene was applied on top of 
the tool. This allowed only a small amount of 
coolant to reach the chip-tool interface and the 
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TOOL: NEGATIVE THROWAWAY CARBIDE C-3 
DEPTH OF CUT: 6.100", 


CUTTING SPEED (stm) 
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CO, mist achieved highest metal removal rate in turning at 
135 sfm—48.27 cu in. 


frictional area. Consequently, results obtained with 
the refrigerated flood coolant were not as good as 
those obtained with CO, mist. But they were con- 
siderably better than the results obtained with 
room-temperature machining when no coolant was 
used. 

Bars refrigerated by the cold chest method pro- 
duced only slightly better tool life than that obtained 
without coolants. Actually, little effect was pro- 
duced on the machinability of H-11 by freezing the 
work for 8 hours at -110 C (-166 F). Results 
of milling, drilling, and tapping tests on H-11 were 
not conclusive. 


Testing Moly-Ti 

Of all the materials tested, Mo-0.5% Ti was the 
most consistent with regard to structure and uni- 
formity of machinability. In turning tests, carbide 
tools with CO, mist as coolant resulted in much 
improved tool life. At 400 sfm, for example, tool 
life was 18 minutes, compared with 5% minutes 
when turning with no coolant. Metal removed per 
tool at this speed with CO, mist was 66.25 cu in. 
Unit power required was 1.000, with a coefficient 
of friction of 0.65. 

Tantung G and T-5 HSS tools were used, too, 
with the latter showing up particularly well when 
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Comparative cost of metal removal per cu in. with one cut- 
ting edge, and with various speeds and coolants 


CO, mist was applied. At 149 sfm, HSS tool life 
with CO, mist was 8 minutes, and 11.19 cu in. of 
metal were removed per tool. About the same power 
was required when no coolant was applied, but tool 
life was only 4 minutes and the metal removal rate 
dropped to 5.27 cu in. 


Milling results inconclusive 


Although results in milling this material were 
inconclusive, drilling with CO, mist and refrigerated 
flood coolant provided much greater tool life than 
was obtained with 50-50 sulphurized oil and kero- 
sene coolant. M-33 drills, running at 66 sfm and a 
feed of 0.006 ipr with ABCO 156 A Solvolene, pro- 
duced 200 holes before wear occurred (about 185 
were produced with CO,). The same drills with con- 
ventional coolant had a life of only 55 holes. 

Metal removal rate with flood coolant at 66 sfm 
was 3.72 cu in. With CO, mist at the same speed 
it was 3.51 cu in., and with room temperature 
coolant, 1.04 cu in. Unit power required for drilling 
Mo-0.5% Ti with sub-zero flood coolant at 66 sfm 
was 1.46, with CO, mist 2.16, and with conventional 
coolant 0.36. 

Tapping this material with sub-zero coolants did 
not produce substantial improvements over conven- 
tional techniques. 
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$UB-ZERO MACHINING 





Drill: M-33 Split Point 7/32” dia. 

Length: 3-5/8" 

Point Angle: 118° 

Lip Clearence: 10° 

Depth of Hole: 1/2” thru 

Cutting Fluid: Sulphurized oil and 
Kerosene 50-50 

COz Orfice: 0, 014" 

Cutting Speed: 66 sfm 

Wearland: 0,010“ 


Drilling Moly-Ti alloy: sub-zero flood 





TOOL: M33 SPLIT-POINT, 7/32" DIA, DRILL 
LENGTH: 3-5/8", FLUTE LENGTH: 2/4”, 
POINT ANGLE: 118° Lip CLEARANCE: 10°. 


DEPTH OF HOLE; 2" THRU 
CO, ORIFICE SIZE: O.014" OIA. 
Feto PER REVOLUTION: 0.006" 
WEARL AND; 0.010" 


ROOM TEMPERATURE, KEROSENE 
AND SULPHURIZED O1L 50-50 


Feed per Rev.: 0,006” 
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Mist and flood cooling produced far better metal removal 
per tool and tool life than did conventional coolants 
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Flood coolant and CO, mist produced > wepey | better tool 
life than room-temperature coolant in drilling at 66 sfm 


Turning Moly-Ti alloy: CO: mist triples 
< 


Chipbreaker: 0.080" x 0.020", . 12"R 





Tool: 7-5 4.8.5 

BR: 0° SR: 18° 

SCEA: 15° § Relief: 7° 
NR: 0, 030" 
Dep.h of Cut 
Feed 


TOOL - CARBIDE -c? 

oe: oF SCE A: 15° 

BR: o* ECEA: ts° 

NR: 0.032" 5. RELIEF: 20° 
er: 7° 

CHIPBRE AK ER: 0.080" ~ 0.020" 

FEED: C.0078" 

DEPTH OF CUT: 0.100" 

WEARL AND: 0.015" 
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0, 0078 





Wearland 0,015 
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CUTTING SPEED (sim) 
HSS tools and mist coolant were effective in turning Ti-Moly 
at relatively high speeds 
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210 400 40 soo 350 400 650 
CUTTING SPEED (stm) 


Carbide tools and CO, mist produced best results in turning 
at 400 sfm—200% better tool life than with no coolant 
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coolants and CO: mist prolong tool life 


DRILL: M-33,SPLIT-POINT, 7/32" DIA, LENGTH: 36/8” 
FLUTE LENGTH: 3/4", POINT ANGLE: 1m 
LIP CLEARANCE: 
FEED: 0.006 IN/REV. 
CUTTING SPEED: 66 ofm 


CO, MIST 


Comparative effect of coolants on tool forces in drilling 
Ti-Moly at 66 sfm 


tool life at high speeds 


FORCE IN POUNDS 


TANGENTIAL 


LONGITUDINAL 


TOOL: canape C-1, SR: 0, SCEA: 15°, S. RELIEF: 20° 
+ ECEA: 15°, ER: 7*. 


WR: 0.032", CHIPBREAKER: 0.080" = 0.020" - 0.120°R 
FEED 0.0078", DEPTH OF CUT: 0.100", WEARLAND: 0.015", 


O TURNING AT ROOM TEMPERATURE - DRY 
ae TURNING WITH CO, MIST 


450 300 
CUTTING SPEED (sim 


Cutting tool forces produced with carbide tools and CO Oe mist 


are lower than forces developed under ordinary con 


itions 
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TOOL: w33 SPLIT-POINT 7/32"-DIA.DRILL 
NGTH: 3.5/8" FLUTE LENGTH: 3/4” 
POINT ANGLE: 118° LIP CLEARANCE: 10° 
DEPTH OF HOLE: 1/2” THRU 
FEED PER REVOLUTION: 0.006" 
WEARLAND: 0.010" 


ROOM TEMPERATURE 
KEROSENE & SULPHURIZED O1L S050 


i | a y % t CO, MIST (0.014"-DIA, ORIFICE) 
os4. : ABCO SOLVOLENE 























COST IN DOLLARS PER HOLE 











| {Kalesbadenbadosbassah 





CUTTING SPEED 66 (sfm) 











Lowest cost per 
sub-zero flood c coolant 


hole in drilling at 66 sfm was achieved with 





TOOL: BRAZED CARBIDE C-l, sr: 0°, BR: 0°, 
S. RELIEF: 20°, SCEA: 
ECEA: 15°, wR 0.032", ER: 7° 


FEED: 0.0078" 
DEPTH OF CUT: 0.100" 
WEARL AND: 0.015" 


ee 
Lt Bee 























seratnnae: 


TOOL LIFE IN MINUTES 








ki 





CUTTING SPEED (stm) 











Turning with CO, mist and carbide tools at 400 sfm resulted 


in a metal removal rate of 66.25 cu in. 


16, 1960 
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$06-ZERO MACHINING 


TOOL: (ASSUMED FOR COST FIGURES) 
POSITIVE THROWAWAY CARBIDE 


FEED: 0.0078" 
DEPTH OF CUT: 0.100" 
WEARLAND: 0.015" 


TURNING, ROOM TEMPERATURE, 
ORY 
¢ g | £ TURNING WITH CO, misT 


2 
2 
3 


COST IN DOLLARS PER CUBIC INCH 


462 400 
CUTTING SPEED (sfm) 


ame ig yp cost of metal removal per cu in. (one cutting 
edge) in turning Ti-Moly with different speeds, coolants 


What next? 


While the Convair-Air Materiel Command sub- 
zero machining tests are by far the most com- 
prehensive ever undertaken, they are by no mearis 
definitive. But they do serve as signposts pointing 
out what must be done to improve the state of the 
art. 

For instance, much more research is needed in such 
areas as condition of machines, materials and cutting 
tools. It would, for example, be helpful to establish 
minimum requirements for spindle-bearing tightness 


on lathes, milling machines, and drilling equipment 
for machining high-strength, heat-resistant alloys. 

It would help, too, to look into machines with 
infinitely variable spindle speeds and feeds. 

As to the alloys themselves, a complete analysis 
and evaluation of mill practices in their manufac- 
ture would determine whether machinability of 
these metals could be improved at that stage. 

Ideally, these alloys should have completely homo- 
geneous structures, should be free from local segre- 
gation of carbides or other hard particles, and should 
be uniform from bar to bar and lot to lot. One 
thing: Free machining additives might improve 
machinability without adverse effect on mechanical 
properties. 

It would be advantageous, too, to investigate the 
maximum geometry tolerances for reconditioning 
cutting tools to machine super steels. 

And what about checking to see if there are ex- 
isting automatic cutter grinders that can assure 
uniform results in regrinding rake and clearance 
angles, nose radii, and other elements of geometry 
affecting tool performance? If not, the time is now 
to begin R & D of such machines—for hard-to- 
machine alloys are here to stay. What may today 
seem a wildly exotic blue-sky machining problem 
applicable only to the aircraft and missile industry 
and to highly specialized shops, will be common 
metalworking practice tomorrow. 

In line with continuing research into sub-zero 
machining, Convair has already been given the 
green light for Phase III of its program (This report 
is on the results of Phase II). 

Taking the findings of Phase II as a launching pad. 
Phase III will research production of parts made 
from high-strength, heat-resistant materials. The 
successes of Phase II will provide the basis for 
this research. 

They are: 

e Drilling L-605 with ABCO 156 A Solvolene. 
e Turning L-605 with ABCO 156 A Solvolene. 
e Turning H-11 with CO, mist. 

Turning A-286 with ABCO 156 A Solvolenc. 

Drilling R-235 with ABCO 156 A Solvolene 

End milling with CO, mist. 





REPRINTS ARE AVAILABLE 


of this and all other 


American Machinist/Metalworking Manufacturing 


special reports 


Order from Reader Service Dept., American Machinist /Metalworking 
Manufacturing, 330 W. 42nd St., New York 36, N. Y. Single copies of 
this report are 35¢; prices are reduced for quantities over 100. Other 
reports are priced at 35¢ if 16 pages, 30¢ if 12 pages, and 25¢ if 8 
pages. A list of current reprints is available from Reader Service Dept. 
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HYDRAULIC DUAL RIVITOR 


With Increased Riveting Production + Quality « Versatility 


Added recently to the versatile T-J line of unit and production 
line riveting and clinching machines is the new Hydraulic 
Dual Rivitor. The Model HDR will set two %”" solid steel rivets at 
once with adjustable spacing from 1-4” to 18” maximum, center 
to center, being fed from 10” hoppers. Operating cycle is approx- 
imately .8 second, at 420 P.S.I. oil pressure furnished from a 
hydraulic power unit with maximum of 1000 P.S.I. output. For 
complete specifications write to The Tomkins-Johnson Co., 2425 
W. Michigan Ave., Jackson, Michigan for Bulletin HDR-4-59. 


For information on other T-J 
T-J Rivitors and Clinchors 
write for Bulletin No. 555. 


TOMKINS-JOHNSON 


RIVITORS.. AIR AND HYDRAU CYLINDERS TTERS wCHOR 
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U.S. MULTI-SLIDE‘cuts 
contact assembly costs 


20% at P. R. Mallory 


Mallory Spring Contact Arm which consists of 
a leaf spring backing member with an elec- 
trical contact attached. 


Cree 


U. S. Multi-Slide Model No. 28 with AR-10-48 U. S. Automatic Stock Reel in action at P. R. Mallory & Co., Inc., manus 
facturers of Electrical and Metallurgical Components, in Indianapolis 


BE By the use of a U. S. Multi-Slide Model ai 
No. 28, P. R. Mallory and Co., Inc. — ye TSS 
specialists in complete contact service — 

entirely eliminated one costly operation ‘pase. 


in the fabrication and assembly of > comer pl 
Spring Contact Arms. ‘cr On ~~ 


Today, these Contact Arms are formed and 
assembled on a U..S. Multi-Slide. Coil stock 
for the Contact Arms is fed from a Model 
AR-10-48 U. S, Automatic Stock Reel. This 
Multi-Slide pierces, trims, forms and cuts off 
the spring arms and attaches the prefabricated, 
hopper fed contacts in one continuous, 
automatic operation. 


In volume production, complete contact s shows how a U. S. Multi-Slid 
assemblies now cost $3.19 per thousand less — operat n. This operation (rm 
—a savings of 20%. And, according to d costly. 

Mallory, this automatic U. S, Multi-Slide 


production also improved product quality and 
reduced waste. Write for U. S. Tool Company Bulletin No. 15A. 


U.S. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 
U. S. Multi-Slides® «© U.S. Multi-Millers® «© U. $. Automatic Press Room Equipment © U. S. Die Sets and Accessories 
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Snap-Action Switches in Dies-—Ill 


By PC 
Faults Detected 


The seven most common faults 
(see table) which can normally 
be detected by switches fall into 
three categories: 

A. Faults which do not imme- 
diately result in a miscut, 

B. Faults which are detected at 
the bottom of the ram’s stroke 
and result in one miscut, and 

C. Faults detected during the 
down stroke of the ram, where 
immediate braking may prevent 
any damage. 

For the first two groups, any 
type of clutch-brake is satisfac- 


Starr, manager, Manufacturing Engrg, Meter Dept, Westinghouse Electric Corp, Raleigh, NC 


Snap-action switches, arranged to detect misfeeds and other 
faulty conditions, reduce die maintenance and provide for safe 
operation. These benefits can be obtained at a cost of less than 
$200 for equipping a press. 

Parts I and II on snap-action switches showed typical appli- 
cations to dies (AM/MM—May 2 ’60, p129). Those pages were 
written by George O Brown, supervisor, Tool Design & Procure- 
ment, Micro Switch Div, Minneapolis-Honeywell Regulator Co. 
The independent treatment that follows discusses shop expe- 
rience with such switches at Westinghouse Electric Corp’s Meter 
Dept, Raleigh, N C. 


Seven Types of Faults Detected by Switches 





tory, including the positive type, Group 


Result of Fault 


Type of Fault Type of Clutch-Brake 





which will stop the press only at 
the top of the next stroke. For the 
third group, an electric or pneu- 
matic type of clutch would be re- 


A No immediate 
miscut 


. Dereeler not paying out Any — immediate braking 
; not required 
2. Stock out 


. Parts chute full 





quired for immediate braking. 
To compare safety performance 


One miscut 


. Pulled blank or slug 
5. Misfeed detected by 
pilot pin retracting 


Any --— fault detected as 
first miscut is made 





of switches against full-time 
operators, see Figs. 1, 2 and 3. In 
each case the heavy modified sine 
wave represents vertical displace- 
ment of the press ram with respect 
to time. In all examples, the press 


prevented 


Miscut may be 


Pneumatic or electric — 
immediate braking may 
prevent or reduce damage 


. Misfeed detected by 
stock buckling 


. Misfeed detected by 
failure to register of 
repeating feature of 
stock or scrap 





is assumed to be operating at 120 
strokes per minute. If an operator 
will react to a fault in %4 sec, two 
or even three miscuts will be made 

| Strip ! 


\Feeding| 


I 
I 
| 
| 
! 
! 
| 
! 
| 
! 


t-One Cycle-05 Sec Bottom of Strok 
Displacement 


Mechanical Stop 
— 


First Miscut 
Group A 


Fig. 1—Group A faults: Operator's reaction time of % 
sec (shaded area) is sufficient to stop press before a miscut 
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Mechanical Stop 


Third Miscut__7” 


Foult Detected : 
Second Miscut 


First Miscut 


Group B 


Fig. 2—Group B faults: Operator cannot avoid two mis- 
cuts anyway, and a mechanical clutch will allow a third 
miscut 


Fault Detected 


First Miscut Second Miscut 


Group C 


Fig. 3—Group C faults: Operator can’t avoid two mis- 
cuts; a safety switch plus pneumatic clutch-brake might 
avoid the first miscut 
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This new Square D roller-plunger plug-in limit switch 
is built for rugged machine tool applications— de- 
signed for cam-type operation and not restricted to 
direct, in-line approach of the actuator. Uses same 
field-proven precision switch mechanism as roller- 
arm type for long reliable operation. Moreover, it 
provides these important features: 

Micrometer adjustment for fine adjustment of the 
roller after the switch has been mounted and wired 
\<” movement of the roller plunger eliminates expen- 
sive cam shimming and adjustment. 


Operating direction can be changed 90° for added 
flexibility. Roller plunger can be set either parallel 
or perpendicular to the base. No tools required. 


Cam-type operation is possible because of the con- 
struction of the plunger assembly. 


PLUG-IN 


R@LLER 
PLUNGER 


LIMIT SWITCH 


"Prolusil2 


MICROMETER 


Oil-tight construction for all machine tool applica- 
tions. 


Plug-in construction - Switch plugs in—in seconds. 


Easy wiring because all wiring can be done without 
removing from box. 


Reversible plug-in unit can be positioned with roller 
plunger at either top or bottom. 


Write for Bulletin 9007 AW. Address Square D Company, 
4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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Snap-Action Switches in Dies—IV 


in many cases before the operator 
can stop the press. (Often it is 
the second rather than the first 
miscut which really damages the 
die.) By contrast, use of switches 
will avoid most miscuts and under 
the worst conditions permit only 
one miscut. 

Fig. 1 shows vertical displace- 
ment of the ram against time. For 
a press running at 120 strokes per 


minute, the cycle time is % sec. 
The total time represented here 
is 2% cycles or 1% sec. Note that 
strip feeding takes place during 
the last half of the upstroke and 
the first half of the next down 
stroke. 

For the faults in Group A, there 
is no immediate danger of a mis- 
cut, and an operator can normal- 
ly stop the press before damage 


occurs. A safety switch will cer- 
tainly stop the press with ample 
time to spare. 

Assuming that the fault was de- 
tected at the point shown and the 
first miscut would occur en the 
stroke shown, the operator has 
more than % sec. reaction time 
(shaded area) in which to stop 
the press. 

The point marked “Mechanical 





Specific Examples 


Six typical switch applications are illustrated below. 
Although there are many other situations where switches 


can be used, these six applications protect the press 


Mercury Switch 





1. Dereeler Fails to Payout Enough Material—The 
lever arm that rides on stock raises as slack is taken up, 
actuating the dereeler motor. If the motor fails to op- 


from the faults most commonly found. Pilot-pin protec- 
tion was shown earlier (AM/MM —May 2 ’60, p 129.) 


2. Stock Out—A spring-operated lever rides over stock 


at an angle. When the stock is exhausted, the spring 


next stroke. 


erate, the lever arm continues to rise until it strikes a 
safety switch, which is connected to stop the press at the 


top of the next stroke. 


pulls the lever back to a vertical position, striking a 
safety switch which stops the ram at the top of the 


4. Pulled Blank or Slug—When a pulled blank or slug 
is riding on the stock, it can be detected by a switch 
which will pick up the resulting overtravel of a pressure 
pad. Because the first miscut will have already occurred, 
the switch can be connected to stop the ram at the top 


of the next stroke. 


3. Parts Chute Full--As a punched part is pushed down 
a full chute, a safety switch located at the end of the 
chute will be actuated to stop the press at the top of the 


next stroke. 
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Photo courtesy Greenlee Bros. & Co. 

















Aristoloy Leaded Doubles Tool Life... 


increases Feed 7O% for 


Two divisions of Greenlee Bros. & Co. switched to Aristoloy 4150 leaded. Faster 
machining—feeds and speeds boosted 60 to 70%—and improved surface finish 
were realized by the Machine Division on gears, spindles and shafts. Similar 
benefits were realized by the machine tool maker's Tool Division on machine 
bits, hydraulic rams, pistons and cylinders. Tool life was upped 200%, drastically 
reducing tool costs and eliminating hours of down-time for changes. 


VI 16) ke) a 


STEELS For complete information about free-machining Aristoloy leaded steels, call the 
—— Copperweld representative in your nearest large city. Write for booklet, 
|| ‘A Complete Line of Leaded Steels,’ or information on standard carbon, alloy 

and stainless grades. 





COPPERWELD STEEL COMPANY 
ARISTOLOY STEEL DIVISION + 4009 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel international Co., 225 Broadway, New York 7, N. Y. 
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Snap-Action Switches in Dies—V 


Stop” indicates the last point at 
which the ram can be stopped by 
a positive clutch-brake before 
a miscut would be made. 

Because there is no immediate 
danger of a miscut, the controls 
for this type of fault-detection 
would be set to stop the ram at 
the top of its stroke, regardless 
of the type of braking available. 

For the faults in Group B, 
which are not detected until the 
first miscut has been made, the 
objective is to prevent a second 
miscut and further damage to the 
die or to the press. 

Action of a snap-action switch is 
such that there is % sec., or am- 
ple time, for the switch to trip 
a clutch-brake. Because there is 
no advantage to immediate brak- 
ing, the switch is connected to 
stop the press at the top of the 
next stroke, regardless of the 
clutch-brake type available. If an 
operator controls the press, it is 
obvious that a second miscut will 
occur. As shown, a third miscut 
will also occur if the press is 
equipped with a positive type of 
clutch, because the reaction time 
is long enough to go beyond the 
top of the stroke preceding the 
third miscut. With the other types 
of clutch-brakes the operator will 
avoid the third miscut. 


For the faults in Group C, 
which are detected during or at 
the end of the strip feeding mo- 
tion, there is very little time in 
which to avoid the first miscut. 

As was the case with Group B 
above, the operator’s reaction time 
could not prevent either of the 
first two miscuts from occurring. 

Although the time interval is 
very short between the fault de- 
tection and the point at which the 
electric or pneumatic clutch must 
stop the ram, the first miscut may 
be avoided by a_ snap-action 
switch. This depends on the point 
at which the fault is detected, the 
efficiency of the brake, and the in- 
ertia of the ram. In any event, 
the snap-action switch will slow 
the ram, tending to reduce any 
damage on the first miscut. And 
there will certainly be no second 
miscut. 


Personnel Safety 


An important advantage of 
equipping presses with snap-ac- 
tion switches is the reduced 
danger of operator injury. Par- 
ticularly with the slower-running 
presses, there is a tendency on 
the part of some operators to try 


to clear a jam or remove a pulled 
slug while the press is running. 
If the operator is aware of the 
fact that the press is protected by 
switches, he will tend to rely on 
them instead of risking the loss 
of a hand. 


Switch Life 


The switches discussed are of 
the snap-action type and are avail- 
able from a number of firms. 
However, for the greater reliabil- 
ity required for some applicatious, 
it will be advantageous to use 
static limit switches. 

Snap-action switches may fail 
after anywhere from a few hun- 
dred cycles to several million. It 
is advisable on applications where 
the switch will be operated on 
every stroke of the press to have 
two switches connected in series. 
This means, for example, that if 
one normally open switch failed 
in a closed position, the other 
normally open switch must be ac- 
tuated to close the circuit and al- 
low the ram to continue moving. 
However, most switches in such 
use will operate infrequently, and 
normal maintenance is all that is 
required. 
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5. Stock Buckling—This type of fault usually occurs 
during the early part of the feeding cycle. Therefore, the 
first miscut can easily be avoided. The stock may buckle 
up or down if it is not restrained in either direction. If 
this is the case, a pair of switches would be needed to 
detect the fault. In this illustration, however, the stock 
can only buckle up and only one switch is required. 
It is connected to the emergency stop circuit and will 
immediately cause braking of the ram if the ciutch is 
electric or pneumatic. 


6. Repeating Feature Does Not Register—A switch is 
being used to sense the leading edge of the scrap before 
it is cut off by a scrap-chopper. In order to function 
properly, this switch must be connected in parallel with 
a cam-actuated switch that permits the press to run, 
except for that portion of the cycle when the scrap- 
sensing switch is actuated. As explained in the section 
on switch life, two switches connected in series should 
be used, because they must operate on every stroke of 
the press. For the same reason two switches connected 
in series should be used in the cam-actuated leg of the 
parallel circuit. 
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-0002" TIR 


Means Unmatched Precision 


BURNERD 
GRIPTRU 
CHUCKS 


Concentricity within .0002” TIR—on one piece 
or thousands—is the accuracy you can expect 


and get with Burnerd GRIPTRU chucks. 


GRIPTRU’s micro-adjusting mechanism 
eliminates the need for expensive collets, fixtures 

. saves time, speeds output . . . improves the 
accuracy of any machine tool, new or old. Per- 
fect for tool room or production departments. 


And GRIPTRU chucks are built to retain 
their greater accuracy under the toughest work- 
ing conditions—Burnerd chucks are guaranteed 


for two years against defects in materials and 
workmanship. 


But that’s not all. When you check prices, 
you'll be surprised . . . pleasantly surprised. 
Because GRIPTRU chucks cost you 20 to 30% 
less! 


Other Burnerd chucks—3- and 4-jaw univer- 
sals, and 4-jaw independents—offer the same 
outstanding values. Sizes range from 3%” 
through 28”. Get complete details by writing 
for descriptive literature today. 


335 


CLAUSING DIVISION 


ATLAS PRESS COMPANY 
5-202 N. PITCHER ST. * KALAMAZOO, MICH. 
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Want an Index? 

Tuts statement appears in every 
issue of this magazine: “AM/MM 
publishes its own annual index; this 
is available on request to the editor.” 
The index to the articles published 
in 1959 has been available for a 
couple of months now and hundreds 
of copies have been mailed to sub- 
scribers who ask for it because they 
keep permanent files of back issues. 
If you want a copy of the 1959 index 
and don’t have it yet, just circle No. 
50 on the Readers Service Card in 
this issue and we'll send a copy as 
long as the supply lasts. 


New Abrasive Wheels 

HAVE you seen the new abrasive 
wheels made from sheets of coated 
abrasive arranged like spokes around 
a hub and sometimes called flap 
wheels? They first began to appear a 
couple of years ago and are said to 
be especially good for contoured 
work. They are not for stock re- 
moval and work best under light 
pressures. When a contoured shape 
has been impressed on a flap wheel 
it perpetuates itself as the wheel 
wears. 


Mice in Space 

SHOOTING them into space in satel- 
lites must be the most expensive 
method yet devised to get rid of 
mice. 


Simple Contract 

WueEN Peter Studebaker joined his 
brothers as a partner in Studebaker 
in 1863 he signed a contract. The 
contract read in full: “I, Peter Stu- 
debaker, agree to sell all the wagons 
my brother Clem can make. I, Clem, 
agree to make all he can sell.” 


Exotic Missile 

A color card for industrial finishes 
that are used (among other things) 
for missiles, includes such exotic 


Talking Shop... 





shades as tangerine, maple sugar, 
and tawny beige. 


Wear and Tear 


Wit all the talk about machine 
tools becoming obsolete faster be- 
cause of acceleration in design, we 
tend to overlook another important 
factor. George Bradner has reminded 
us that the wear and tear on a ma- 
chine is basically the result of the 
hours during which the machine op- 
erates. Twenty years ago the average 
machine was probably actually cut- 
ting metal 30 to 40% of the time on 
a shift. Now it is likely to be 60 to 
80% of the time. In addition a highly 
productive (and expensive) machine 
is more likely to be operated on a 
two- or three-shift basis. Result: a 
machine burns up its useful eco- 
nomic life at a faster rate. 


Did It Work? 

THREE years ago the iead article in 
this magazine (AM—May 6 ’57, p 
113) described a method of continu- 
ous dress grinding developed jointly 
by Jones & Lamson Machine Co and 
Koebel Diamond Tool Co. Wheels 
are dressed automatically while the 
grinder is operating using cutters 
made of cemented diamond particles. 
Here’s how one of the first commer- 
cial applications made out: 

Three Model E J&L form grinders, 
each equipped with the perpetual 
form control device and a set of 16 
diamond cutters started operation on 
transmission-output shafts in Sep- 


American Machinist/Metalworking Manufacturing > May 16, 1960 


tember, 1958. The operation was to 
grind six grooves in one pass from 
the solid. Each machine has pro- 
duced 450,000 shafts in the first 20 
months, averaging 5,100 shafts per 
set of grinding wheels. The original 
diamond dressing wheels are still 
in the machines. The grinding cycle 
is 18 sec and the machines have 
maintained a production average of 
90 to 100 pieces per hour including 
all downtime for cleaning, servicing, 
and wheel changes. 


Direct Action 

AMOS WHITNEY was a man who dealt 
with absenteeism in a direct way. 
If an employe was not at his ma- 
chine, Whitney drove to the man’s 
home. If the man was ill, he sent 
for a doctor and provided extra 
money for the emergency. But if 
the man was just hung over, Whit- 
ney would drag him from bed, toss 
him in the buggy and take him to 
work. 

Amos Whitney, who joined with 
Francis Pratt to form Pratt & Whit- 
ney a century ago, was from Bidde- 
ford, Maine, and only distantly re- 
lated to Eli Whitney. And if you’ve 
ever wondered about there being two 
Pratt & Whitneys in the Hartford 
area—one for machines and gages 
and one for aircraft engines — the 
answer is that the century-old Pratt 
& Whitney started developing and 
building radial air-cooled engines in 
the early twenties, then sold this 
division to United Aircraft. 





Practical Ideas... 





Cylindrical Carbides Offer More Strength and Economy 


Carbide end mil/ 


Bend here 
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Have you explored the advantages of cylindrical car- 
bide rods which come in many diameters and lengths? 
After years of making my carbide cutting tools with 
flat tips, I have found I get considerably more service 
out of the rods. They perform longer because of their 
length, they are easier to mount and, once mounted, 
they are more secure. 





I first started using round carbides, mounted as shown 
in Fig. 1, in boring bars for jig boring tool steel. These 
pars are made of drill rod of a diameter to fit the bor- 
ing chuck. The first step is to turn down the front end 
to a suitable diameter after which a section, equal to 
the length of the carbide, is bent to produce too] clear- 
ance. In making the hole for the carbide, I spot the 
location with an end mill and finish the hole with a 
drill to make sure it barely breaks through the side 
of the bar. This operation requires a piece of scrap 
clamped to the side to prevent complete breakout. 

The bar and the carbide are now fluxed, the bar is 
heated and, after silver solder has been run into the 
hole, the carbide is inserted. Aside from cleaning up 
the bar, the only preparation necessary is grinding a 
flat to slightly below the centerline and providing the 
front-cutting edge with vertical and horizontal clear- 
ances. Hardening and drawing the shank will resist its 
being marred by setscrews which hold it in the bor- 
ing chuck. 

Other round carbides can also be used to advantage 
in making turning tools. One example, illustrated in 
Fig. 2, shows how a popular-style toolbit is made, I’ve 
found drilling a hole is easier than milling a pocket 
for a flat insert. In any event, my method doesn’t re- 
quire the use of a milling machine. But, what’s more 
important, a round insert soldered into a hole makes 
a better bond. 

When it comes to milling tough material, a carbide- 
tipped end mill is the tool usually turned to. However, 
the inserts are thin and will not stand much abuse and, 
unless extreme care is taken, they are soon broken or 
corners are knocked off. A solid carbide, on the other 
hand, make a very serviceable cutter when ground as 
shown in Fig. 3. If a tool grinder is available, this is 
a simple job, but with the aid of a small square to 
insure squareness and balance, a two-fluted cutter is 
easy to make free hand. 

Barry S Cox, Royal Oaks, Mich 





Center-point seat 





Center-Drill Holder 
Mounts on Tailstock Center 


Economy in production requires that 
all unnecessary motion be eliminated 
and that intermediate tool handling 
be reduced. It was with this rule in 
mind that the tool shown above was 
designed. It does away with the cum- 
bersome task of changing tools in the 
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tailstock spindle for the brief opera- 
tion of drilling a center hole in a 
workpiece. 

This device carries a center drill 
and, seated on a live or standard 
tailstock center, eliminates the usual 
process of removing the center to re 
place it with a center-drill holder or 
drill chuck. It is gripped with the 
left hand over its knurled OD and 
held in positive contact on the center 
point during the drilling operation. 
As usual, the tailstock feedscrew is 
manipulated with the right hand to 
feed the drill into the work. 

Making this holder is a simple 
turning job that hardly needs de- 
scribing. However, I’d like to point 
out that the bore for the center drill 
and the tapered recess, or seat, must 


be concentric and should therefore 
be done in one setting. Also, the 
taper must match that of the tail- 
stock perfectly. 

Rolf B Ericson, Trollhattan, Swe- 
den 
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Practical Ideas... 





Angle Dresser Is Completely Protected Against Abrasives 


Much contour grinding requires that 
wheels are dressed, not only to radii 
of various dimensions, but with dif- 
ferent-degree angles. Two types of 
dressers will then be necessary and 
there are actually radius dressers 
that are made to do both jobs, but it 
is generally felt that they function 
best at producing radii and are there- 
fore confined to this work. Several 
types of slide dressers have been in- 
troduced but have failed because 
they were unprotected and receptive 
to grinding dust. 

The illustrated tool, on the other 
hand, has all its critical moving parts 
fully protected. It is also comfortable 
to use and safe as it allows opera- 
tion away from the wheel and the 
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resultant grit scatter. 

Normally, the tool is used on a sine 
plate or adjustable-angle plate, but 
it may also be gripped at the desired 
angle in a grinding vise. A shop- 
made rig to which the dresser is 
permanently attached, could prove 
to be a worthwhile addition for 
greater convenience. 

The photo illustrates how the 
dresser is used. A mere push of a 
rod moves the diamond-carrying 
spindle forward. Slow, gentle re- 
lease of pressure allows the spindle’s 
return to starting position. 

The spindle is carried in a bush- 
ing which is secured in a horizontal 
position through the upright leg of 
an angle plate by means of a clamp- 





Locking ring 
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ing ring. A guide plate, recessed in- 
to the top edge of the angle plate, 
projects into the bushing to engage a 
flat on the spindle. This is to keep 
the sliding motion of the spindle on 
a straight plane. One end of the re- 
turn spring is anchored with a pin 
in the bottom of a hole in the back 
end of the spindle. The other end is 
hooked to a dust cap which fits over 
the end of the bushing. ; 

Passing through the angle plate 
the push rod is held by a clamp that 
also grips the spindle and the for- 
ward end of a dust cover. The back 
end of the cover, which is in the 
form of a bellows, fastens under the 
bushing-locking ring. 

Carl S Frank, Clark, NJ 
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Tap-Handle Extension 


Suppose you had to tap a hole deep- 
ly located in a larger hole or between 
obstructions, and then finding that 
your tap handle was too short to 
reach and turn the tap, what would 
you do? Would you fool around and 
make a temporary improvization, 
later to be thrown away, or would 
you make a slight modification on 
your present handle so it can at any 
time be adapted to reach difficult lo- 
cations? If the latter sounds more 
practical, here’s how you can do it. 


Just remove the T-bar from the 
handle and mill its shank to a stand- 
ard hex. This will enable you to 
extend the handle whenever the need 
arises. Then, simply slip the proper- 
size socket wrench onto an regular 
wrench extension and mount the 
handle in the socket wrench. The 
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depth to which a handle can thus be 
extended is unlimited since rods of 
any length are easily made up if 
available ones aren’t long enough. 

Either of two means are used in 
driving the tap. The ratchet handle 
from the wrench set can be used 
(shown in the photo) and is partic- 
ularly convenient in close quarters. 
But if you’d like to get the same 
‘feel’ as you have with the tap han- 
dle when used as is, just fit a T-bar 
through a square drive plug and in- 
sert it in the drive socket of the ex- 
tension. 

At the bottom of the photo, the 
tap handle is shown as used under 
ordinary conditions, with the T-bar 
in place. In cramped quarters, when 
the extension is needed, the T-bar 
is, of course, removed. 

T/Sgt USAF Norman P Trahan, 
Holyoke, Mass 
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Practical Ideas... 





Auto-body file poralells 


Lever—locking device 


Chain Locks Work Faster 


In our plant we are primarily con- 
cerned with constructing hydraulic 
presses. Among the components re- 
quired in these presses are three 
platens with four holes, one in each 
of the corners, which must be drilled 
and bored in unison. Our previous 
and most acceptable method of op- 
eration was to stack, tack weld, and 
clamp them to the table of our radial 
drillpress with long bolts, heel 
blocks, and straps. 

If you bear in mind that each 
platen weighs no less than 200 lbs, 
and some of them measure up to 
5 x 24 x 48 in., it’s easy to see that 
this in itself was a materials-han- 
dling problem. But, what was even 
more difficult and time-consuming 
was the job of separating the platens 
and cleaning up the welds after the 
holes had been finished. 

To do this work more efficiently, 
we have now adopted the method 
shown in the sketch. Tack welding 
has been eliminated by use of small 
traction parailels made of short 
lengths of auto-body files having 
radial cut. Instead of the old clamp 
ing setup, a chain with a lever-lock- 
ing device secures the work to the 
table. When locking pressure is ap- 
plied, the stack may shift on the 
regular parallels at the bottom, but 
the traction parallels keep the stack 
in line. Any burrs raised on the cor- 
ners by the chain are negligible and 
are easily removed with a file. 

This setup consumes but 15 min- 
utes in stacking, locking up, and dis 
mantling, and compares favorably 
with the four hours previously used 
for the same operation. 

The chain strap is also more effi- 
cient for securing other work such 
as cylinders or solid round stock. This 
is particularly trae where pipe and 
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large diameters are involved. 

Karl E Hoffmann, shop foreman, 
Clifton Hydraulic Press Co, Clifton, 
NJ 


Ring Burr Checks 
Small Diameter Bores 


Standard plug gages are of little use 
in checking small bores for out-of- 
round or bellmouth. We came to this 
conclusion after many attempts at 
accurately gaging the holes in a 
large number of carbide and hard- 
ened-steel bushings. Not only were 
the holes of small diameters, (0.015 
to 0.080 in.) but the limits were 
also close. The specs called for 
+ 0.0001 -—0.0000 in. 


Our eventual solution turned out 
to be a simple one. For each diame- 
ter, we merely turned down and 
polished a soft steel rod to about 
0.001 in. under the hole size. A small 
ring burr was then raised around 
the rod by rolling it between a flat 
plate and the sharp corner of a piece 
of hardened steel such as a toolbit. 

Properly done this produces an 
evenly distributed burr about 0.001 
in. oversize. The rod was then 
pushed into the bore until the burr 
had just entered. After the rod had 
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been pulled out without rotating it, 
the burr was checked for size and 
out-of-roundness. The rod was again 
entered, this time pushing it all the 
way through after which measure- 
ments of the burr were once more 
taken. By comparing these against 
the first measurements, bellmouth, 
taper, and out-of-round were easily 
detected. 

F V Fisher, Fisher Gage Works 
Ltd, Peterborough, Ontario, Canada 





Edward F Schilling 
Pittsfield, Mass 
Won $25 for his idea: 


AN EXTRA $25 will be paid for the best Prac- 
tical Idea in each issue of Americon Machin- 
ist/Metalworking Manufacturing. Selection of 
the winning idea is made by a group of our 
readers. 


PAYMENT—in addition to regular rate for item 
published—will be made as soon as tabulations 
are completed. The winner or winners—in 
case of a tie when duplicate prizes will be 
awarded—will also be announced in these 
pages. 


JUDGES . . . are a group of American Mo- 
chinist/Metalworking Manufacturing readers 
who select articles they prefer in a particular 
issue. This group changes entirely with each 
issue and represents a true cross-section of our 
readers. Their decision is accepted by the 
editors, without reservations or bias, as final 
in each case. 


THREADED DRILL EXTENSIONS ARE 
KEY TO SPEED AND ECONOMY 
in the March 7, 1960 issue 


REQUIREMENTS—All items appearing in the 
Practical Ideas pages are eligible. They must 
be submitted by the originator on an exclusive 
basis. Do not worry about your shortcoming: 
as an author, draftsman, or photographer— 
every item will be edited in accordance with 
American Machinist/ Metalworking Manutactur- 
ing standards. Readers will judge only the 
finished product—in terms of its usefulness to 
them. 


WHO MAY ENTER—Anyone may enter excep! 
employees of McGraw-Hill Publishing Co. Inc, 
and those of its advertising agencies or depart 
ments. Suggest to your employees that they 
submit ideas. 


HOW TO ENTER—Send all entries to: “Prac 
tical Ideas Editor’ American Machinist / Meta! 
working Manufacturing, 330 West 42nd Street, 
New York 36, NY. 
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A MESSAGE TO AMERICAN 


INDUSTRY © ONE OF A SERIES 


Recent Economic Growth = 
The Numbers Game 


If it truly portrayed recent rates of economic 
growth in the United States, the report on em- 
ployment, growth and price levels recently 
issued by the staff of the Joint (Congressional) 
Economic Committee would point up scarcely 
less than a national disaster. Among other things, 
it would document impressively Premier Khrushchev’s 
crack that “the capitalist steed the United States is 
riding . . . is worn out.” 

One of the major findings of the Joint Committee’s 
staff (in the Eckstein Report, named for its staff di- 
rector Otto Eckstein) is that between 1953 and 1959 
the average rate of growth of physical output in the 
United States was only 2.4 per cent per year. This is 
scarcely more than half the average annual rate of 
growth of 4.6 per cent the staff found to have prevailed 
between 1947 and 1953. 

Happily, however, the report does not reflect 
the basic economic realities. Its finding on relative 


rates of economic growth for the two periods is a sta- 
tistical tour de force which, by the selection of certain 
figures and certain dates, distorts the record of Ameri- 
ca’s long-term economic growth. 


Playing The Numbers Game 

By the selection of appropriate starting and terminal 
periods it is possible to document almost any rate of 
economic growth that is desired. The table at the bot- 
tom of this page shows you how this can be done. It will 
also show you how the Eckstein staff worked out its 
shocking contrast in growth rates. The table is built 
like a schedule of airplane fares between different 
cities, The postwar years 1946 through 1959 are put 
down on two axes. One runs down the left hand col- 
umn, the other runs across the top of the table, Put 
your finger on the point where the two axes intersect 
and you have the average rate of growth for the period 
covered. 
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ANNUAL AVERAGE GROWTH RATES OF THE U.S. ECONOMY, 1946-1959* 


(Percent increases, starting year to terminal year, of GNP in 1954 dollars) 


Terminal Year 


Year 1946 1947 1948 1949 1950 1951 


1953 1954 1955 1956 
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Following this procedure, you can find growth rates 
ranging all the way from —2.3 per cent, between 1957 
and 1958, to +8.7 per cent, between 1949 and 1950, 
along with almost any other rate you would choose for 
various years and sequences of several years over the 
postwar period, 

For example, if you want to demonstrate that the 
postwar growth rate through 1953 was less than 4% 
per year, you take off from 1946, include a drop of 0.1 
per cent between 1946 and 1947, and come up with a 
growth rate for the 1946-1953 »veriod of 3.9 per cent. 
But if you want to show it was quite high, you take off 
a year later, from 1947 (which drops out that dismal 
—0.1 per cent for 1947) and come up with a fine 
growth rate of 4.6 per cent for the 1947-1953 years. 


Statistical Hocus-Pocus 

That’s what the Eckstein staff did. It took off at one 
end from a year when there was just about no growth, 
went to the Korean War boom year of 1953 at the 
other end, and got that average growth rate of 4.6 per 
cent, Then it took off from the Korean War boom year 
of 1953 and ran to the year 1959, when business was 
recovering from a recession and suffered through a 
steel strike of 116 days, to come up with its 2.4 per 
cent growth rate for the second postwar period, As the 
table indicates, by taking off a year later (1954) the 
average growth rate would have become 3.2 per cent, 
and if the take off had been 1949 it would have been 
3.8 per cent. 

There are those who, in nontechnical terms, 
would characterize this as statistical hocus- 
pocus. There are also those who would see in it 
an element of political hocus-pocus, too. This is 
because the years 1947-53, when the Eckstein staff 
found there had been the healthy 4.6 per cent growth 
rate, were roughly years when we had a Democratic 
president, while the anemic growth rate of 2.4 per cent 
it calculated for the subsequent years was for years of 
a Republican presidency. 

Actually it can be shown that the civilian part of our 
economy has had more rapid growth during the Re- 
publican administration than it had during the Demo- 
cratic years. If military expenditures are subtracted 
from the national ouput, the resulting growth rate for 
1953 to 1959 is slightly higher than for 1947 to 1953. 

However, we do not question the bona fides of the 
Eckstein staff. But we do assert that it has pro- 
duced a statistical picture of the postwar growth 
of the American economy which is dangerously 
misleading both at home and abroad. 

Abroad, the report appears to give official documen- 
tation to the propaganda line that the Soviet economy 
is running rings around the U.S. economy in growth, 
and that it is Communism a country should choose if it 
really wants to develop rapidly. Building on a much 
smaller economic base than the U.S.A., the Soviet 
Union — as well as almost every less advanced nation 


in the world — is bound to show a larger percentage 
increase in output than the U.S.A. But the Eckstein 
staff calculation gives the Communists ammunition 
they don’t deserve. 


Are We Facing A Crisis? 


The contrast drawn by the Joint Committee staff in 
postwar U.S. growth rates suggests that we are facing 
scarcely less than a crisis through paralysis of our 
economic growth which calls for drastic remedies. 
But this, as the full 1947 to 1959 growth record set 
forth in the table makes clear, is very definitely not the 
case. Our over-all postwar rate of growth, as measured 
by the gross national product in physical terms, has 
been 3.5 per cent per year, a rate nearly double the 
long-term growth rate of 2 per cent per year between 
1909 and 1939. In the continuing fluctuations in the 
rate of growth which more or less inevitably charac- 
terize a relatively free economy, we have had some 
downs in recent years. But our economy is now on 
the upbeat again. And at the end of this year, 
the U.S. economic growth rate for the postwar 
period can be expected to be 3.7 per cent per 
year. 

It is extremely important for the United 
States to continue to maintain this rate of eco- 
nomic growth or even to surpass it. Upon this 
effort depends our capacity to meet our defense re- 
quirements without dangerous strain, to provide an 
adequate margin for foreign aid, to improve our own 
productive facilities, and to continue to raise our own 
standard of living. 

How not only to maintain but possibly improve 
upon our postwar pace of economic growth will be the 
subject of strenuous debate in the months ahead, How- 
ever, the debate will have a much better chance of 
being constructive if the postwar growth record is seen 
in proper perspective. To this end one of the first 
things to do is to junk panic rousing statistical por- 
trayals such as that in the Eckstein report. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC, 
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New Shop Equipment 





Materials and Parts 


Universal Constant Cutting Speed Lathe 
Eliminates Special Speed Control Cams 


Lodge & Shipley’s Powerturn 45° 
Copymatic models 2013 to 3220-37 
provide constant cutting speed at any 
point, regardless of contours. Be- 
sides giving greater accuracy and 
smoother finish, the new lathes elim- 
inate the cost and delay of providing 
a special speed control cam for each 





job, give longer tool life, and mini- 
mize grinding. 

The lathe headstock is equipped 
with a 24-speed transmission plus a 
variable speed drive which permits 
infinitely variable control of each 
speed, with automatic and/or man- 
ual speed control. Even in automatic 
operation, the operator can manually 
trim the spindle speed. If the spin- 
dle speed is not the exact value 
required for desired surface speed at 
a given diameter (as controlled by 
the carriage-mounted potentiome- 
ter), the manual constant speed po- 
tentiometer can be adjusted to bring 
the spindle speed to the desired rpm. 

This machine, with an operation 
technique Lodge & Shipley calls com- 
bined feeds, gives machining capac- 
ities greater than on conventional 
tracer lathes. Combined feed engages 
longitudinal and cross feed simul- 
taneously to give a straight tool path 
in a line termed the mean of the con- 
tour. Then, the hydraulic cylinder 
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needs only to provide for the differ- 
ences from this path to the actual 
contour being machined. Conven- 
tional feed combination (a 1:1 ratio) 
gives a tool path at 45° to the center- 
line, but the ratio can be varied to 
provide a resultant tool path at 10° 
or even 5° to the centerline. Such 
ratios are ideal for venturi shapes, 
nozzles, and other long, slender 
workpieces with relatively large di- 
ameter changes. 

Other new features on the lathe 
include: End gearing to permit re- 
duced feed rates for extremely criti- 
cal surface finishes; a cross-center 
facing arrangement that automatical- 
ly brakes and stops the spindle as 
the tool reaches the centerline, re- 
verses, and restarts spindle rotation— 
at the same time, feed direction is 
reversed and the tool continues feed- 
ing to the back side of center, all 
under tracer control; a_ special 
swivel arrangement which permits 
mounting of an integral type spindle 
for contour grinding; a modifica- 
tion of this device adaptable to elec- 
trolytic grinding of the new exotic 
materials. 

In addition to all the special equip- 
ment mentioned, each lathe can be 
used as a standard tracing lathe at 
any time. 

Lodge & Shipley Co., 3055 Colerain 
Ave., Cincinnati 25, Ohio 


MORE DATA? Circle 51, inside back cover 


CERMAX ROTARY CHUCK is said to be 
powerful enough to be used for lathe 
work. Holding power can be varied. 
No electrical accessories are needed 
—O S Walker Co, Rockdale and Wo- 
burn Aves, Worcester 6, Mass 


MORE DATA? Circle 52, inside back cover 
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REMOTE CONTROL ROLLING MILL for operation within an airtight steel en- 
closure vessel will produce plutonium-alloy fuel elements for the Plutonium Re- 
cycle Test Reactor at Hanford, Washington. It is a 20-in. wide, 2-high/4-high 
mill with 3-in. dia work rolls and 14-in. dia backup rolls—Loma Machine Mfg 


Co, Inc, NY 16, NY 


Adjustable-Speed AC Drives 
Rated From % to 100 hp 


Magnaflow electromagnetic drive, of 
integral-unit construction, is designed 
to apply adjustable speed power to 
conveyors, fans and pumps, winders, 
and metal slitting and forming ma 
can be used practically 
that speed control is 


chines; it 
anywhere 
needed 
Drive can be set before or during 
operation to deliver any desired 
speed within its range. Not only can 
speed be adjusted quickly and easily, 
but it remains adjusted. Built-in 
tachometer monitors the output 
peed and automatically corrects it, 
regardless of any change in load. 
Standard excitation and regulator 
controls for air-cooled drives up to 
30 hp measure only 9% by 8% by 
24% in. Control units provide speed 
regulation accurate within + 2% of 
top speed. Because of the extremely 
small excitation requirements, drives 
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MORE DATA? Circle 53, inside back cover 


are adaptable to either electronic or 
magnetic amplifier excitation con- 
trol. Simple control modification to 
provide a variety of speed operating 
functions are available. 

Westinghouse Electric Corp, PO Box 
2099, Pittsburgh 30, Pa. 


MORE DATA? Circle 54, inside back cover 


New Dual Shield Welding Products 
Introduced by NCG 


An are welding control with wire 
drive, and an arc welding torch, are 
both designed for consumable elec- 
trode welding processes using shield- 
ing gases such as argon, helium, or 
carbon dioxide in making horizontal 
fillets and flat position welds. They 
can be used with de welding current 
in Dual Shield or other semi-auto- 
matic welding processes. 

The skid-mounted 55-lb WC-1 con- 
trol is designed to avoid intricate 
electronics. Control motor with a 
governor replaces electronic compo- 


nents for the wire drive. Control 
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has a wire feed rate of from 55 to 
500 ipm for 3/64 to 3/32-in. wire. 
Double gate wire drive unit provides 
positive drive and tends to straighten 
wire as it passes through the unit. 
The AM-1 torch with interconnecting 
gas, water, and flexible conduit as- 
semblies, is designed to complement 
the WC-1 control but may be used 
with other controls. 

National Cylinder Gas Division, 
Chemetron Corp, 840 N Michigan Ave, 
Chicago 11, Ill 
MORE DATA? Circle 55, inside back cover 


Square D Timers Now Equipped 
With Snap-Switch Interlocks 


Type B and C timers have increased 
contact reliability provided by snap- 
switch interlocks. Timers, with an 
adjustable range of up to three min- 
utes, can be furnished with one or 
two single-pole double-throw in- 
stantaneous interlocks which are also 
available for installation by the user. 
Both timer head and magnet assem- 
bly are front-removable; they can be 
replaced without removing the com- 
plete timer from panel. 

Square D Co, 4041 N Richards St, 
Milwaukee 12, Wis 
MORE DATA? Circle 56, inside back 


cover 


Electronic Auto-Collimator 
Reads Angles to 1/50 Second 


Electronic auto-collimator, said to 
read angles directly to a sensitivity 
approaching 1/50 of a second, can be 
used to check the flatness of surface 
plates, for monitoring drift of gyros, 
for checking straightness of machine 
tool ways or for checking runout 
of bearings. 

Components are a sensing unit, a 
power amplifier and an indicator. 
The sensing unit transmits the signal 
(angular deviation) through the am- 
plifier to the remote indicating unit. 
Indicating range is + 25 seconds with 
a working distance of up to 30 ft 
between sensing unit and reflecting 
surface. 

Optics and Metrology Div, Keuffel 
and Esser Co, 8rd and Adams S8ts, 
Hoboken, NJ 


MORE DATA? Circle 57, inside back cover 
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Cutting Compound Prevents Galling 
Of Cutting Tools and Workpieces 


No-Gall is designed for use in 
broaching, tapping, and threading. 
In tapping operations involving cast 
SAE 4140 steel of R, 35, tap life was 
tripled and surface finish on work- 
pieces considerably improved as 
compared with results obtained with 
other cutting oils and compounds. 
Product is applied directly to the 
cutting tool edges by brushing. Two- 
ounce samples may be obtained at 
no charge. 
No-Gall, Hal 
Wyckoff, NJ 
MORE DATA- Circle 58, 


Industries, Box 224, 


inside back cover 


Fluted Tap Introduced 
For Chipless Cold-Forming 


Fluted tap designated Jar-Flo FT 
forms threads without chips. Prior 


to this development, according to 
the manufacturer, cold-forming taps 
were fluteless and required more 
than ordinary torque to drive them. 
By fluting the tap, the contact area 
has been reduced, thus lessening 
drag and reducing driving torque. 
Fluting also allows lubricant to 
move directly to the forming area 
to provide longer tap life and 
smoother threads. 

Jarvis Corp, Tap Subsidiary, North 
Attleboro, Mass 


MORE DATA? Circle 59, inside back cover 


Color-Coated Steel Offered 


In Nine New Colors 

New line of colors is available on 
26-gage panels, 36 in. wide, and in 
any lengths desired. They are de- 
signed for use on walls and roofs, or 
as an accent material with brick, 
wood, stone, or glass. 

The factory-applied, baked-or. col- 
or reportedly won’t chip, peel or 
fade. It is a vinyl-aluminum or viny]l- 
base color coating applied in multi- 
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ple layers over a galvanized zinc 
coating, and a clear adhesive bond 
coating. Of the nine colors, seven 
are basic white, light blue, deep blue, 
light green, mist green, light gray, 
slate gray. Two accent colors, orange 
and- yellow, can be used in highlight- 
ing a specific area. 

Stran-Steel Corp, Div of National 
Steel Corp, Detroit 29, Mich 


MORE DATA? Circle 60, inside back cover 


BEARING ASSEMBLY MACHINE loads 
22 needle rollers into automotive 
transmission gears at a rate of 2200 
assemblies per hour. Hydraulically op- 
erated reciprocating slide permits 
loading of a gear at each index of 
the slide—Rehnberg-Jacobson Mfg Co, 
2135 Kishwaukee St, Rockford, Ill 

MORE DATA? Circle 61, inside back cover 
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Ultrasonic Transducers Mounted 
On Bottom of Cleaning Basket 


Stainless steel basket with barium 
titanate transducers sealed in the 
bottom can be submerged in almost 
any solution and used as an ultra- 
sonic cleaner when connected to a 
Model PG125 generator. 

The Model CB125 basket has an 
operating frequency of 40 ke and 
can use either regular 180 F trans- 
ducers or high temperature 300 F 
transducers. It measures 9% by 9% 
by 33 in. high and weighs 16%lbs. 

The generator, measuring 14 by 
10 by 10% in., has a 125-w average 
output with a 250-w peak. 

Circo Ultrasonic Corp, 51 Terminal 
Ave, Clark, NJ 
MORE DATA? Circle 62, inside back cover 


ROTARY INDEX MACHINE processes exhaust manifolds for trucks at a rate 
of 133 per hour. Operations include rough and finish milling the joint face 
pads, drilling all mounting holes, core drilling and chamfering—Ex-Cell-O Corp, 


1200 Oakman Blvd, Detroit 32, Mich 
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Bendix to Distribute Ferranti Positioning, 
Numerical Control And Inspection Systems 


Ferranti positioning system, made 


in England, is designed for rapid 
point-to-point positioning of work on 
tools performing drilling, machining, 
or boring (Fig. 1). In addition it can 
provide up to 25 separate signals to 
perform auxiliary machine control 
functions such as down feed, cool- 
ant flow, and feed and speed selec- 
tion. 

Positioning data is in the form 
of absolute coordinates: two sets of 
dials, one for each X and Y coordi- 
nate, permit the operator to select 
any coordinate position up to 99.9999 
in. The system provides positioning 
feed rates up to 200 ipm, and elec- 
tronic resolution may be as small as 
0.000040 in. 

The contouring-type control sys- 
tem (Fig. 2) is designed for applica- 
tion to two and three axis small and 
medium size machine tools. Accu- 
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racy of the machine movements is 
continuously controlled and checked 
throughout machining sequence by 
feedback system utilizing optical 
gratings. These permit flexibility in 
selection of power drive since accu- 
racy is dependent upon the gratings 
and not upon loadbearing lead screws 
or cylinders. Each reel of tape gives 
total machining time of three hours 
and ten minutes. 

The Ferranti inspection machine 
(Fig. 3) cuts time of inspecting work 
pieces compared with conventional 
indicator, height gage and surface 
plate checking methods. This ver- 
satile piece of equipment utilizes 
transistorized electronic counting 
circuits and optical measuring grat- 
ings to inspect machine parts by the 
coordinate method to an accuracy of 
0.001 in. Measurment information is 
presented continuously on two five- 
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figure groups of numbers. Inspection 
probe can be moved 24 in. in longi- 
tudinal direction and 15 in. in trans- 
verse direction; vertical probe travel 
of 12 in. is provided. 

Ferranti, Ltd., Dist by Bendiz, Indus- 
trial Controls Section, 21820 Wyoming 
Ave., Detroit 37, Mich 
MORE DATA? Circle 64, 


inside back cover 





Cutter Said to Eliminate Core 
Drift in Boring Cored Holes 


Line of adjustable cutters, called 
Core-rector Cutters, are said to elim- 
inate core drift in boring cored holes. 
They will provide a perfectly true 
hole even though the cored hole itself 
deviates from centerline in the work- 
piece. The tools incorporate a special 
grind to eliminate the deflection nor- 
mally encountered in machining off- 
center cored holes by conventional 
methods. They can be used on turret 
lathes, bar automatics, chucking ma- 
chines, boring mills, vertical turret 
lathes or radial drills. 

Muskegon Tool Industries, Inc, 11th 
at Western, Muskegon, Mich 


MORE DATA? Circle 65, inside back cover 


Unit Converts Standard Welder 
For Inert Gas Arc Welding 


High-frequency stabilizer is designed 
to convert any standard ac or dc 
welder for inert gas shielded arc 
welding on aluminum, stainless and 
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CLEEREMAN 


BUILDS ALL THREE! 


Sliding Head and Automatic Cycle 
Drilling Machines 


Precision Jig 
Borers 


Automatic Positioning, Numerically 
Controlled and Standard Layout 
Drilling Machines 


—- TO EXACTING PRECISION STANDARDS FOR PRECISION 
PRODUCTION AT LOWER PRODUCTION COST. 


ROUND COLUMN AND BOX COLUMN 
SLIDING HEAD DRILLING MACHINES pro- 
duce accurate holes economically at high speed, and are 
general purpose machines which stand up under extreme 
production schedules. Box Column Machines have ex- 
ceptionally rigid construction for accuracy and speed on 
continuous heavy duty work. The Series A or Auto- 
matic Cycle Drilling Machine is capable of producing 
small or large production lots at a minimum cost. All 
Drilling Machines are furnished as single spindle, 
multiple spindle or gang drills. 


STANDARD AND NUMERICALLY CON- 
TROLLED LAYOUT DRILLING MACHINES 
handle work with tolerances +.001” per foot or broader, 
with extreme convenience in drilling, boring, tapping, 


reaming and milling for jigless production. The Auto- 
matic Positioning Layout Drilling Machine permits pre- 
cision machining in hole patter.s requiring + .0002” per 
foot. A single pushbutton controls positioning of table 
and carriage without manual adjustment. Production 
lots are machined at a high rate without expensive jigs 
and fixtures. 


JIG BORERS have unexcelled precision for ultra- 
fine tolerances on highest quality gage, tool, die, jig and 
fixture work, and on jigless production. They combine 
stamina with precision and ease of operation for eco- 
nomical small lot production without layout time or 
jigs and fixtures. Prepositioning power rapid traverse is 
available on all models. 


CONTACT YOUR NEARBY CLEEREMAN DISTRIBUTOR or phone, wire or write direct 


CLEEREMAN MACHINE TOOL CORP. 
GREEN BAY, WISCONSIN 
General Distributors: The Jackson-Fotsch Company « 7350 West Lawrence Avenue e Chicago 31, Illinois 
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alloy steels, copper, magnesium and 
dissimilar metals. 

The unit supplies the are starting 
and stabilizing current without elec- 
trode contact with the work. It con- 
trols high frequency, gas flow, water 
and post gas flow by a single switch 
which can be mounted remotely. The 
0 to 600-amp stabilizer operates from 
a 230-v source, 

Metal and Thermit Corp, Rahway, NJ 


MORE DATA? Circle 66, inside back cover 


Attachment for Electroplaters 
Reduces Set-Up, Stop-Off Time 


Attachment for toolroom electro- 
platers consists of a hoist which 
raises and lowers a plastic coated 
table into a_ self-controlled hard 
chrome plating solution. This table 
holds the parts and acts as a current 
deflector preventing buildup on ends 
and edges of parts being plated. 
Three models of electroplaters, 
designated K-50, K-100 (illustrated), 
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and K-250 have tank capacities (re- 
spectively) of 6 gal work solution, 
12 gal, and 24 gal. 


Krome-King Division, National File 


Co, 530 N Cedar St, Lansing, Mich 
MORE DATA? Circle 67, inside back cover 


50-kw Induction Melting 
Power Unit Is Self-Contained 


50-kw combination motor-generator 
and control unit, the Integral 50, 
contains the entire power supply, 
capacitors, control and safety de- 
vices to operate one or two high- 
frequency induction furnaces or 
coils. 

The unit contains an eight-step 
transformer and 32-position capaci- 
tor switch to meet any heating or 
melting requirement. Installation re- 
quires only a 60-c 220 or 44-v power 
connection, cold water connection 
and a drain. 

Inductotherm Corp, 412 Illinois Ave, 
Delanco, NJ 
MORE DATA? Circle 68, 


inside back cover 


HEAVY-DUTY AUTOMATIC LATHE rough turns and faces eight lengths and di- 
ameters of forged steel automotive axle shaft with carbide tools at a rate of 105 
pieces per hour—Snyder Corp, 3400 E Lafayette , Detroit 7, Mich 


MORE DATA? Circle 70, 
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By Air Cylinder or Hand Lever 


Model 1000 5-in. precision chuck for 
use on lathes, boring machines and 
grinders is supplied with blank top 
jaws which are to be bored out to 
fit the workpiece. It is accurate to 
0.0005 in. 

Capable of holding work up to 
3% in. dia ID or OD, the chuck can 
be operated either by an air cylinder 
or by a lever collet closer. It has a 
%-in. hole through it to permit cool- 
ant to be piped through the spindle. 
The face of the 814-lb chuck extends 
only 1% in. over the edge of the 
spindle. 

Powergrip, Inc, Rockfall, Conn 


MORE DATA? Circle 69, inside back cover 


Worm Gear Speed Reducer 
Transmits 80% More HP 


New line of speed reducers is cap- 
able of transmitting up to 80% more 
horsepower than carried by conven- 
tional worm gear units, according to 
the manufacturer. Use of fan cool- 
ing, centrifugally cast bronze gears 
and special heat-treating technique 
on alloy steel worms permit sub- 
stantially higher input horsepower 
and output torque ratings with 
smaller units. 

Cleveland Worm and Gear Div of 
Eaton Mfg Co, Cleveland 10, Ohio 


MORE DATA? Circle 71, inside back cover 
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DOW | Now in magnesium and aluminum 


MAGNESIUM TOOLING PLATE CUTS TOOLING 
COSTS FOR MAJOR INDUSTRIES 


Magnesium tooling plate and extrusions have become 
accepted as essential tooling materials during the past six 
years by such cost-conscious industries as automotive, air- 


craft, missile, 


machine tools, and electronics. No other 


tooling material approaches magnesium’s unique combina- 


tion of cost-cutting properties . 


. . lightness, machinability, 


flatness, rigidity. You get more metal per pound with mag- 
nesium than with any other metal! 


gnesi bly jig is 
easily handled by two men. 





BEST PROOF of magnesium’s accept- 
ance as a tooling material is its actual 
use for: assembly jigs; trim and drill 
jigs; checking fixtures; templates; base 
plates; test equipment. Magnesium’s 
acceptance is growing for a very good 
reason—its properties mean lower 
tooling costs, better all-around results! 


LIGHTWEIGHT magnesium tooling is 
easy to build, use and handle, reducing 
fabrication and labor costs. This is the 
lightest of all structural metals, weigh- 
ing only one-quarter as much as steel, 
one-third less than aluminum. Mag- 
nesium reduces worker fatigue and 
accidents, too. 


MACHINABILITY. Magnesium is the 
easiest to machine of all structural 


metals, for all machining operations 

. sawing, milling, planing, boring, 
tapping and threading, etc. For ex- 
ample, cutting speeds of up to 5000 
feet /minute and cuts of 0.500” in depth 
are often used in turning. Even at 
these speeds and cuts, tool wear is 
less than with other metals. 


FLatness. Lightweight tooling plate 
now has closer flatness tolerances than 
ever before—so close, in fact, that it 
can be used as purchased for nearly 
every tooling purpose. Surface ma- 
chining is not necessary! This plate is 
rolled and stress relieved, and mag- 
nesium’s dimensional stability keeps 
it flat. 


Auto checking fixture retains dimensional accuracy. 


Unmatched machinability cuts machining costs. 


SQUARE MAGNESIUM TUBING is the 
latest magnesium extrusion shape. 
This useful form fills out the com- 
plete line of extrusions which includes 
channels, tubing, and most other 
standard structural shapes. 
Economical magnesium tooling mate- 
rials have been proved and accepted 
by the country’s major industries. 
Why not put their advantages to work 
for you? For a copy of the fact-filled 
booklet “Magnesium Tooling Plate 
Shop Manual,” or for more informa- 
tion, contact the nearest Dow sales 
office or write THE DOW METAL PROD- 
UCTS COMPANY, Midland, Michigan, 
Merchandising Dept. 1031 F5-16. 


Square magnesium tubing is now available. 


See “The Dow Hour of Great Mysteries’ on NBC-TV 


<> THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 
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TRANSFER MACHINE processes both halves of two-piece automotive crankcases 
at a rate of 120 pairs per hour. Operations are: drill, ream, chamfer, probe, 
tap, mill bearing lock notches and straddle mill bearing bosses—F Jos Lamb 
Co, 5663 E Nine Mile Rd, Detroit 34, Mich 


MORE 


Zero-Max Redesigns Line 
Of Variable-Speed Drives 


Redesigned Zero-Max drives, des- 
ignated the 400 Series, have built-in 
overload protection and a faster, 
more precise speed setting control. 
Other features include a larger in 
put shaft on the smaller models, 
wider mounting pads and double 
slotted holes, 40% less heat rise over 
ambient, improved gasketing and oil 
control lever that can be 
mounted in four positions and ability 
to mount the drive in any position. 
Zero-Max drive has an output 
range from 0 to 1200 rpm with 1800- 
rpm input. Speed settings can be 
changed instantly even while run- 
ning and instant reverse or neutral 
can be supplied. It provides smooth, 
stepless drive with 3 to 450 in.-lbs 


seals, 
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DATA? Circle 72, 


inside back cover 


constant torque. Lever, screw, 
vernier or remote controls are avail- 
able. There are over 250 models in 
the new line available with or with- 
out motors from % to % hp. 
Zero-Max Co, 1900 Lyndale 
Minneapolis 5, Minn 
MORE DATA? Circle 73, 


Ave 8, 


inside back cover 


Ultrasonic Cleaner Offered 
For High Energy Density Jobs 


Model 260 added to manufacturer’s 
line (AM/MM—Feb 8 ’60, p 158) is 
equipped with a 12-gal tank that 
is 16 in. long, 16 in. deep, 12 in. 
wide. Driving elements cover 50% 
of the bottom of the tank; actual 
radiating surface is 96 sq in. The 
115-v ac single-phase 60-c generator, 
designed for continuous operation, 
delivers an average power output of 
500 w and produces peaks of 2000 w 
Price is $1750. 

National Ultrasonic Corp, 111 Mont- 
gomery Ave, Irvington, NJ 


MORE DATA? Circle 74, inside back cover 
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Hayes Offers Electric Furnaces 
For High-Temperature Application 


Series of compact research and pro- 
duction furnaces called Hayes Type 
M-Y provide uniform heat for ap- 
plications requiring temperatures to 
3300 F. Units, which incorporate 
molybdenum-wound elements, can 
be used with a variety of non-oxi- 
dizing, reducing, or inert atmos- 
pheres. They are recommended for 
ceramic metallizing, specialty sin- 
tering, silicon depositing and dif- 
fusing, and for developing new heat 
treating techniques in ceramics, 
electronics, and other close-toler- 
ance, high-temperature applications. 

Features include moly-wound 
muffle for maximum length of 
temperature uniformity; water- 
jacketed cooling sections with pre- 
cise temperature regulators for 
optimum control of atmosphere cool- 
ing; extended insulated throat areas 
to minimize thermal shock; special 
atmosphere arrangements to obviate 
atmosphere contamination; and auto- 
matic feed mechanisms. 

C I Hayes Inc, 810 Wellington Ave, 
Cranston 10, RI 


MORE DATA? Circle 75, inside back cover 


ELEVATING FEEDER orients and feeds 
parts either right or left. It can be sup- 
plied with either fixed or variable- 
speed drive and automatic controls for 
demand feeding—Detroit Power Screw- 
driver Co, 2801 W Fort St, Detroit 16, 
Mich 

MORE DATA? Circle 76, inside back cover 
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Two pieces per minute is Aluminum Valve Bodies are ma- Vulcanized Fiber parts are turned 
the production rate for chined at 610 RPM—500 SFPM. at up to 2000 SFPM in lot sizes 
from 10 to 10,000 pieces. Part 


these Stee! Control Hous- Special tooling enables machin- 
ing of five surfaces in only one shown is being threaded — 114-7 


ing Caps. They have a 
2%-16 N-3 thread tapped operation — at tolerances of NC-2 thread — at 810 RPM. 
at 80 RPM. +.001-inch! 


Here’s Real Turret Lathe Filexibility..«« 


No. 2 Bardons & Oliver handles steel, 
aluminum and vulcanized fiber jobs 
efficiently, economically 


Since Bardons & Oliver produce a complete line of ad- 
vance-designed turret lathes, our engineers can recom- 
mend the correct machines to handle your most varied 
and exacting jobs. Check with your Bardons & Oliver 
representative and be shown how these rugged lathes 
can help increase your overall profit picture. 


Photos above show the wide variety of materials being 
machined today on Bardons & Oliver No. 2 Geared 
Electric Turret Lathes. With these versatile production- 
boosting machines you can handle either bar or chuck- 
ing jobs—up to 3500 RPM! 

Check these exclusive features—offered on the B & O 
No. 2—that enable progressive shops to increase pro- Bardons & Oliver, Inc., 1133 West 9th Street 
duction, cut costs. Cleveland 13, Ohio 


eSINGLE LEVER SPINDLE CONTROL WITH DI- 
RECT READING SPEED DIAL for six geared speed 
changes. 

eSINGLE LEVER ELECTRIC STOP-START-RE- MACHINE 
VERSE with capacity to 10 cycles per minute. , SPECIFICATIONS 

eSINGLE LEVER ELECTRIC HIGH-LOW SPEED fae ~CX ye —" a ° 1” or 1%” Bar 
CHANGE with instantaneous, effortless response to the ol! Capacity 
operator’s touch. 8 1 Ee 1314” Swing Over Bed 

e SINGLE LEVER CONTROL WITH DIRECT READ- ? 7 * 62" Swing Over 
ING FEED DIAL for six feed changes. Cross Stide 

e DIRECT FLANGE-MOUNTED HIGH TORQUE * All Geared Headstock 
MOTOR WITH INTEGRAL DYNAMIC BRAKE. + Spindle speeds 
No belts, pulleys, or belt idler. up to 3500 RPM 

e RIGIDITY AND STRENGTH WITHOUT EXCESS . 

WEIGHT to increase produetive capacity while decreas- 
ing operator fatigue. 


Write for your copy of Iilus- 
trated Brochure on the Bar- 


dons & Oliver No. 2 Geared 
Electric Turret Lathe. 


Manufacturers of a Complete Line of Turret Lathes and Cutting-Off Lathes 
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CONTINUOUS SEAM WELDER welds water heater shells at speeds up to 200 
ipm. The machine, which uses a water-cooled backup behind the welds, han- 
dies tanks from 12 to 20 in. dia—Leonard Precision Products Co, 9200 Bolsa 


Ave, Santa Ana, Calif 


Epoxy-Pak Welding Transformers 
Provide Added Thermal Capacity 


New line of epoxy-insulated units 
has ratings of 60, 70, 90, and 130 kva. 
Although thermal capacities of the 
four basic models based on the pre 
vious standard temperature rise of 
85 C 50, 60, 70, and 100 kva re 
spectively, the epoxy insulation 
makes a 110 C rise completely safe 
and practical for high production 
welding. Manufacturer reports that 
with the higher ratings the user gets 
a bonus of from 17 to 30% in useable 
thermal capacity. Additional advan 
tages include longer operating life 
without maintenance or replacement 
and better, built-in protection 
against intermittent overloads. 
Largest capacity unit in the line, 
rated for 130 kva at 110 C temper 
ature rise, is reported to be the first 
welding transformer with this ca- 
pacity ever offered in a compact 
package that conforms to RWMA 
and JIC cross-sectional dimensions 
standards, 9% in. high, 7% in. wide. 


are 
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MORE DATA? Circle 80, inside back cover 


Overall length of the welding trans- 
former is 21 in. 

Kirkhof Mfg Corp, 2450 Buchanan 
Ave, SW, Grand Rapids 7, Mich 


MORE DATA? Circle 81, inside back cover 


Switch Is Hermetically 
Sealed, Magnetically Actuated 


Hermetically sealed FluxLink switch, 
actuated by a specially designed per- 


manent magnet circuit, is said to 
operate reliably and safely under all 
adverse conditions encountered in 
space flight or underwater operations 
and in explosive or corrosive areas. 

The switch works like this: the 
magnetic flux is “piped” through a 
solid metal barrier into a sealed 
chamber containing the make and 
break electrical contacts where it is 
converted into a snap action to open 
or close the electrical contacts. There 
are no openings, mechanical path- 
ways or springs. 
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The switches are available in three 
models designed to operate in tem- 
peratures of -65 to +900 F, in or 
out of water. They measure % in. OD 
by % in. long and have a capacity 
of 0 to 15 amps, 125-v ac. 

Space Components, Inc, 1048 Potomac 
St, NW, Washington, DC 


MORE DATA? Circle 82, inside back cover 


Flexible Shaft Handpiece 

Speeds Difficult Finishing Jobs 
No. 55 angle-type handpiece resem- 
bles a dentist’s drill and is designed 
for reaching difficult and otherwise 
inaccessible spots. It measures 6% x 
5g in., weighs 4 oz. 

Unit has a latch-design toolholder 
and hardened steel gears, and can 
be attached to any Foredom flexible 
shaft machine. Equipped with two 
mandrels, it can be used with stand- 
ard unmounted accessories and very 
small dental-type burs, drills, or 
abrasive points. It can be used with- 
out modification for deburring, 
grinding, polishing, and similar ap- 


plications. 


Foredom Electric Co, Bethel, Conn 


MORE DATA? Circle 83, inside back cover 


Tumbling Media Shapes Include 
Round and Triangular Pins 


Bonded shapes for abrasive tum- 
bling now include round and tri- 
angular pins. specially designed 
for barrel finishing intricate parts. 
Round pin abrasive is suited for 
finishing parts with round holes or 
grooves on the circumference. Tri- 
angular pin abrasive is suited for 
slotted parts because the 60° edge 
angle gets into the inside right angle 


American Machinist/Metalworking Manufacturing + May 16, 1960 





JONES 
MACHINE TOOLS 


... With no capital outlay 


...o purchase option or obligation 


...and payable entirely out of 
“Profitivity’’®! 


The announcement of J & L’s revolution- 
ary Profitivity Leasing Plan made national 
news in February, and resulted in the leas- 
ing by industry of a substantial amount of 


& LAMSON 


new high-speed, high-profit J & L equip- 
ment within the first thirty days. 


If your production requires metal-work- 
ing processes, don’t fail to investigate the 
PROFITIVITY LEASING PLAN®. It is 
the most important machine replacement 
development in our history as 4 top producer 
of machine tools. Send for our new lease 
folder. Jones & Lamson Machine Com- 
pany, 502 Clinton Street, Springfield, Vt. 


Turret Lathes « Automatic Lathes « Tape Controlled Machines « Thread & Form Grinders « Optical Comparators « Thread Tools 
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corners which square or round edges 
of other media cannot touch. 
Round pins are available in di- 
ameters of 3/16 and % in., % in. 
long. Triangular pins are an inch 
long and % in. on the sides. They 
can be used on ferrous and non- 
ferrous metals, plastic and rubber 
parts to remove burrs, heat-treat 
scale, refine surfaces and form radii 
Norton Co, Worcester 6, Mass 


MORE DATA? Circle 84, inside back cover 


PERCENT 
MOTOR LOAD CURRENT 150 


Simona, @ recta 
” 


New Motor Load Indicator Line 


Available From General Electric 

Ac models are supplied as either 
ammeters, which measure percent of 
motor load current, or wattmeters 
measuring percent of horsepower. 
The dc instrument, an ammeter de- 
sign, measures dc motor input cur- 
rent. Ac instruments are available 
for single and three-phase 50 or 60-c 
motors. A single ac instrument may 
be used with many different sized 
motors by employing a GE window- 
type JCH-O current transformer. 
Two standard scales, calibrated from 
0 to 150%, can be supplied. Three 
instrument sizes are included: a 3%- 


BATCH-TYPE CASTING IMPREGNATION MACHINE, with automatic cycle, is 
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in. panel meter (2% accuracy) and 

4% and 8%-in. switchboard instru- 

ments (1% accuracy). Respective 

scale lengths are 3, 7, and 14 in. 
General Electric Co, Schenectady 5, 

NY 

MORE DATA? Circle 85, 


inside back cover 


Photo-Electric Microscope 
Checks Precision Scales 


Microptic microscope incorporates a 
photo-electric detector in its stand- 
ard micrometer visual-setting eye- 
piece. This photo-cell detector~regis- 
ters a null reading on the electronic 
read-out meter when the scale gradu- 
ation is truly central in the field of 
the calibrated slit. The microscope is 
housed in a tube of 7%-in. length 
and 1-in. dia and provides a measur- 
ing range of 0.05 in. total. 

Instrument can be provided with a 
light source to illuminate the scale 
and can then be used to read gradu- 
ations from 0.0001 to 0.0015 in. in 
width on any precision scale. Unit is 
so sensitive that relatively few re- 
peated observations are needed to 
achieve a given precision. 

Engis Equipment Co, 431 S Dearborn 
St, Chicago 5, Ill 


MORE DATA? Circle 86, inside back cover 


designed for metal oxide sealants. It consists of a 300-gal sealant supply tank, 
225-gal autoclave and 300-gal rinsing tank—Prenco Mfg Corp, 2605 W 14 Mile 


Road; Royal Oak, Mich 


150 


MORE DATA? Circle 87, inside back cover 
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Hand Grinder Can Be Used With 
Carbide Burrs, Mounted Wheels 


Series 40 hand grinders are rated at 
Y%-hp continuous duty and have a 
35,000-rpm no-load speed. They are 
10 in. long, weigh 3% lbs and take 
% and %-in. collets. 

Features include higher load 
speed, flexible coupling to isolate 
the armature for cutting shocks, 
sealed-for-life bearings, metal seals 
and dynamic balancing of all parts. 

Dumore Co, 1300 17th St, Racine, Wis 


MORE DATA? Circle 88, inside back cover 


Miniature Arbor Press Said 
To Be Smallest on Market 


Micro-Press M-100 miniature arbor 
press, claimed to be the smallest pre- 
cision arbor press on the market, is 
designed for precision assembly and 
fabrication of instruments, small 
parts and electronic components. 

Specifications include 2%-in. ram 
stroke, 2% x 1%-in. working surface, 
2%-in. throat opening, 800-lb work- 
ing force. It weighs 5 lbs and costs 
$32. 

The press can be tooled to perform 
shearing, cutting, dimpling, piercing, 
broaching, riveting, blanking, light 
upsetting, drawing, forming, fric- 
tion pressing, positioning of minia- 
ture ball bearings and setting of 
jewels and dial pointers. 

Dickinson and Associates, 940 Alma 
St, Glendale 2, Calif 
MORE DATA? Circle 89, 


inside back cover 
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Now ...an Economy-size Optical Comparator 
with “Big Machine’’ Features 


Here is a fine optical inspection and measuring 
instrument of brand-new design. It is the first 
small-screen comparator to offer such BIG 
performance. It is equally suitable for produc- 
tion-line operation or job-shop work, and is 
extremely flexible in application. 

The J&L TC-10 is of precision machine 
tool construction. This provides a solid base 
for precise inspection and measurement. 

Three different table styles are available, in- 
cluding a fixed table for straight comparison 
work, a plain table, and a measuring table 
which gives you 6 square inches of measuring 


area. All measurements are read directly to 
.0001’’, without computation. 

Among other things, the TC-10 is adaptable 
for reflection inspection. Reflected images are 
extremely sharp—even at high magnifications. 

Other “‘big machine”’ features include Angle 
Measuring; Quick-Change Lens Mount; Ver- 
tical Staging; Tracing Inspection. And there’s 
a big bonus in the 5X, 2’’ aperture lens, which 
gives inspection capacity and accuracy hither- 
to unattainable on a machine of this size. 
Write for folder. Jones & Lamson Machine 
Company, 502 Clinton St., Springfield, Vt. 
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Mueller Mikrom Comparator 


Has Frictionless Amplification 
Comparator has no gears, rack, pin- 
ions, or friction bearings; design 
eliminates friction, backlash, and lag, 
insuring perfect repeat readings. 
Amplification is mechanical. 

Standard equipment carbide balls; 
backstop; lifting levers; and coarse, 
fine, and extra fine zero adjustments. 
Tolerance pointers are built into the 
measuring head. Removable platen 
table takes a 1% x 3-in. hardened 
lapped platen that is ribbed on one 
side and flat on the other with pro- 
vision to hold a backstop. Measuring 
heads have scale range from 0.006 
to 0.0006 and graduations from 0.0001 
to 0.00001 in. 

Mueller Gages Co, 1052-1058 N Allen 
Ave, Pasadena, Calif 


MORE DATA? Circle 90, inside back cover 


Pipe-Marking Device Eliminates 
Need For Templet Drawings 

Sury Pipe Marker quickly and accu- 
rately draws projections directly at 
any angle on any working surface 
without use of projection drawings 
or layout work. It scribes ellipses 
ranging from 2% to 3-in. min dia to 
12 to 16-in. max dia, depending on 
angle desired. Lateral and header 


152 


PS OMT. Rea Bs 


markings for angles from 0 to 45° 
are easily made. Marker operates on 
flat or multiple curved surfaces. Unit 
is equipped with a soapstone tip for 
metal surfaces; tip can be replaced 
with a %-in. pencil for use on non- 
metal materials. 

Sury Products Co, 3885 E 78th 
Cleveland 5, Ohio 
MORE DATA? Circle 


St, 


91, inside back cover 


Portable Sonoflux Unit Offered 
For Magnetic Particle Inspection 


Sonoflux Model AH-7 operates on 
115 v ac, has both ac and half-wave 
de outputs. Rated at 700-amp output, 
the 120-lb machine is 13 x 13 x 38 
in. high and has an 11 x 12 x 9-in. 
high storage compartment. 

It is used to find cracks or flaws 
in welds and castings and for main- 
tenance inspection on all types of 
metal. It can be used with either 
wet or dry method with cables, con- 
tact prods, or contact clamps, and 
may also be used for limited de- 
magnetization. 

Peterson Machine Tool Inc, Sonoflux 
Div, Merriam, Kans 
MORE DATA? Circle 92, inside back cover 
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Line of AC Brake Motors Available 
In Sizes From “% Through *%4 hp 


Form G fractional horsepower, 3- 
phase, ac motors in dripproof and 
totally enclosed, fan-cooled construc- 
tion feature unified design which 
makes the motor and brake an in- 


PARTS 


tegral, one-piece unit. Endshield of 
the motor also serves as endshield of 
the brake. They are designed for 
applications where positive stopping 
or holding of loads is required. 

Magnetic brake is used to bring 
motor to rest and to hold load station- 
ary when motor is not energized. It 
will automatically set in event of 
power failure. Brake torque is 3 lb- 
ft continuous. Quick, easy connec- 
tion of the motors is provided by a 
large conduit box mounted on the 
right side facing the opposite shaft 
end. Ten-year lubrication without 
maintenance for normal service is 
provided. All models are rated 208- 
220/440, 550 v, 1725/1425 rpm. The 
%-hp model is also available in 
1140/950 rpm. Dripproof unit is 
rated 60/50 c, 40/50 C rise; totally 
enclosed fan-cooled model is rated 
55 C rise. 

General Electric Co, Schenectady 5, 
NY 


MORE DATA? Circle 
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inside back cover 
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Schenck Balancers Designed 


For Small Part Applications 

Schenck Models R06 and R16, made 
in Germany, are dynamic balancing 
machines for small parts such as 


gyroscope rotors and assemblies, 
fractional motors and turbochargers. 

These bench-type units accept 
workpieces which may be belt, air, 
electrically driven or self powered. 
Rotor weight ranges are either 0.03 
to 6 lbs (R06) or 0.1 to 20 Ibs (R16). 
Rotating speeds may be from 1500 to 
30,000 rpm. 

The unit checks unbalances creat- 
ing work support movements as 
small as one-half millionth of an 
inch. A Wattmeter system indicates 
out-of-balance conditions simultane- 
ously in two planes. On two cali- 
brated circular screens light spots 
move from the screen centers in pro- 
portion to the amount of unbalances. 
The direction of the movement in- 
dicates the angular location of un- 
balances. 

Dist by Cosa Corp, 405 Lexington Ave, 
NY 17, NY 


MORE DATA? Circle 94, inside back cover 
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Major savings on every job during first 
full year of tape control operation 


Turret Lathes 


American Machinist/Metalworking Manufacturing * May 16, 1960 


At The Goss Company, a division of Miehle- 
Goss-Dexter, Inc., Chicago, tape control ma- 
chining plays an important part in the over-all 
production operation. 

For instance, this J & L tape-controlled 
positioning table, equipped with a standard 
column drill press, has achieved an average of 
30 to 40% savings in floor-to-floor time on ev- 
ery job assigned. One job, involving drilling 
and reaming of small malleable iron transfer 
roll adjusting plates, was transferred from a 
conventional sensitive drill press setup to the 
J & Lmachine. Job lots consisted of only four 
pieces. 

The old setup required 3.1 hours production 


e AutomaticLathes @ Tape Controlled Machines 


time for each lot. Using tape control, with a 
simple locating and clamping setup, Goss has 
been able to cut this time to 1.7 hours—a sav- 
ing of 1.4 hours per lot, or more than 45%. 
Hole location is more accurate too, because 
J & L tape control consistently holds tolerances 
of + or — .001”. With the old setup, it was dif- 
ficult to hold hole locations to less than .010’ 
on layout jobs of this size. 

Investigate how production-proven tape con- 
trol units can help increase the efficiency of 

ur operation. Write to Jones & Lamson 

achine Company, 502 Clinton Street, 
Springfield, Vermont for folder 5902, ‘“Tape 
Control Positioning”’. 


Thread « Form Grinders ® Optical Comparators ° 
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HYDRAULIC PRESS costs under $10,- 
000, stands 19 ft high, has 108 in. of 
daylight and 24 in. between columns. 
It has a 78-in., 50-ton stroke—Crossley 
Machine Co, Mammoth and Bell Sts, 
Trenton, NJ 


MORE DATA? Circle 95, inside back cover 


Ceramic Tooling Applicable 
To Precision Soldering 


Tooling made from Duramic M120F- 
T can be used in soldering a range 
of components such as diodes, recti- 
fiers, and _ electrical connectors. 
With heat resistance to 2012 F, the 
material will not oxidize or spall 
in the soldering range, and it is not 
wet by molten solder alloys. Its 
very low thermal expansion rate 
permits assembly tolerances held 
to micro-thousandths over thousands 
of cycles. Hardness is comparable 
to tool steel. 

Product can be used in soldering 
operations in any heating method 
such as irons, flame setups, radiant 
heat, or induction soldering. It is 
manufactured to print in a wide 
variety of sizes from 10 x 10-in. 
boats to tiny inserts 0.062 in. in 
diameter. Tolerances as close as 
+ 0.0001 in. can be held if required. 

Duramic Products Inc, 426 Commer- 


cial Ave, Palisades Park, NJ 
MORE DATA? Circle 96, 


inside back cover 
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See 
Rugged Duty Torch 


Cuts 24-in. Steel 
Cutting torch, tradenamed Tuf-Tony, 
is primarily designed for heavy cut- 
ting under all conditions but adapts 
to a variety of less demanding ap- 
plications by use of different Slip-in 
tips. Ease-on oxygen control valve 
permits gradual introduction of cut- 
ting oxygen. This reduces slag spray 
and facilitates control in such pro- 
cesses are piercing, rivet washing, 
and heavy cutting. 

Torch is equipped with an over-or- 
under cutting lever which is easily 
reversed for operator preference. 
Large gas tubes and a higi pressure 
valve port permit flow of the volume 
of gas required for heavy cutting. 
The 3-lb 10-oz unit is available in 
lengths of 21 and 36 in. with heads 
of 75 and 90°. 

Smith Welding Equipment Corp, 2633 
Fourth St SE, Minneapolis 14, Minn 
MORE DATA? Circle 97, 


inside back cover 


Lincoln Electric Redesigns, 
Expands Motor Line 


Line of 3-phase squirrel-cage induc- 
tion motors has been expanded to 
include sizes from % to 125 hp. “Mul- 
tiguard” protection, a specially com- 
pounded thermosetting plastic used 
to encapsulate and impregnate the 
stator, is included on all sizes. 
Die-cast aluminum rotor is sup- 
ported by doubly shielded Super 
Conrad bearings. Bearings and fabri- 
cated steel end bell design permit 
operating the motor with shaft in 
either horizontal or vertical position. 
Bearing life is increased with a 
sealed housing that has a reservoir 
for grease storage and facilities for 
regreasing. Positive housing seal 
preventing entry of contaminants is 
achieved by mounting a neoprene 
slinger on the shaft against the ex- 
terior side of the end bell and fasten- 
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ing specially designed dust caps to 

the inner face of the housing. 
Lincoln Electric Co, Cleveland 17, 

Ohio 

MORE DATA? Circle 98, inside back cover 
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Midget Air Cylinders Suited 

For Pressures up to 125 psig 
Series of double-acting units with 
l-in. bores are available in six mod- 
els with stroke size of 1, 2, 3, 6, 9, 
and 12 in. Overall length of the 
smallest (l-in. stroke) is 4-19/32 in.; 
largest (12-in. stroke) measures 
15-19/32 in. long. Dimensions in- 
clude a 1-in. threaded section of the 
piston rod. 

These cylinders are designed for a 
range of light-duty and gang-type 
applications such as operating jigs 
and fixtures, or transfer and special 
purpose machines. They can be 
neck, angle-leg, or clevis-bolt mount- 
ed and can be actuated by hand, foot, 
pilot, cam, roller trip, or solenoid 
devices. 

A Schrader’s Son, Div of Scovill Mfg 
Co, 470 Vanderbilt Ave, Brooklyn, NY 


MORE DATA? Circle 99, inside back cover 


Air Powered Drillpress Feeds 
Available With Geared Head 


Geared head models of air powered 
drillpress feeds provide either a 
greater drill point thrust with 
shorter stroke or a longer stroke at 
reduced thrust. Mounted on a 1-in. 
drilling machine, the unit makes pos- 
sible a 2-in. stroke at 2500 lbs thrust 
or an 8-in. stroke at 625 lbs thrust, on 
a 1%-in. pinion shaft at 100 psi air 
pressure. 
Beckett-Harcum Co, 
Ohio 
More Data? Circle 100, 


Wilmington, 


inside back cover 


American Machinist/Metalworking Manufacturing * May 16, 1960 





LAMSON 


COMPANY 


Two-dimension tracing eliminates secondary 
operations and reduces costly “‘off’’ machine time 


Two-dimension tracing, combined with con- 
ventional turret lathe tooling, provides an 
extremely versatile method for complete 
machining to tight specifications. 

For instance, the end use of the connecting 
rod bolt (illustrated above) demands ex- 
tremely fine finish to eliminate the starting 
of fatigue cracks. In addition, relief surfaces, 
O.D., head faces, and threaded end must all 
be square and concentric. Radii of fillets 
connecting the different diameters must be 
smooth and free from scratches. Two reliefs, 
each 64%” in length, must be held to + or 


— .002” and to 40-50 RMS to eliminate sub- 
sequent grinding operations. The finished 
parts are 19-3/4’’ long with different O.D.’s 
varying from 1-1/2”’ to 2-7/16’’. The material 
is tough: AISI 4140; Brinell 241. 

All this is accomplished in one tooling 
set-up on a J&L turret lathe with a two- 
dimensional tracer. Floor-to-floor time for 
finished parts is less than three minutes on 
the head end, and less than nine minutes on 
the shank end. Write for Folder 45903. 

Jones & Lamson Machine Company, 
502 Clinton Street, Springfield, Vermont. 


Thread Tools 
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Lowcost Porous Metal Has High 


Strength, Accurate Pore Size 
Lowcost wound wire porous metal, 
called Porostrand, is said to offer 
high strength, accurate pore size and 
wide size range. It is produced as 
cylinders, cones and various geo 
metrical figures of revolution. Pore 
size ratings are 10 and 20 microns 
nominal and 25 and 50 microns ab- 
solute. 

Porostrand is made by winding 
stranded and solid wires, made of 
almost any metal that can be drawn, 
side by side and layer on layer. Fur- 
naces sinter the wires together at 
all contact points. Cylinders of this 
rigid material have high axial com- 
pression strength, burst strength and 
modulus of elasticity. Porostrand 
can be stamped, punched, ground or 
welded. 

Bendix Filter 
Corp 5345 W 
Heights, Mich 
MORE DATA? Circle 101, 


Div 
12 Mile 


Bendix Aviation 
Rd, Madison 


inside back cover 


Automatic Cylinder Is 
Lightweight, Compact 
Solenoid-operated cylinder for tool 
ing and automation use has a 1%- 
in. bore and a 150 psi air, 250 psi 
water capacity. The clamp type unit 


is available in 1, 2 and 3 in. strokes 
from stock. 

It is designed for 115-v 60-c con- 
tinuous duty operation on tempera 
tures up to 180 F with 10-w power 


consumption. Other strokes and volt- 
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ages can be supplied on special order. 
The cylinder is 1%-in. sq and sol- 
enoid housing measures 15% in. dia 
by 2 3/16 long. Weight of a 1-in. 
stroke unit is 21 oz. 

Sheffer Corp, 326 W Wyoming Ave, 
Cincinnati 1, Ohio 


MORE DATA? Circle 102, inside back cover 


Time Delay Relay Combined 
With Machine Tool Relay 


Device which combines the functions 
of a machine tool relay with a time 
delay relay reduces panel mounting 
space and installation time required 
by separate relays. 

The timer head provides time de- 
lay either after energization or de- 
energization. Timing range is 0.2 
seconds to 1 minute, + 15%. The 
relay is available with 2 NO and 2 
NC or 4 NO and 4 NC instantaneous 
contacts, plus 1 NO and 1 NC timed 
contacts. Relay contacts are rated at 
10 amps. 

Square D Co, 4041 
Milwaukee 12, Wis 
MORE DATA? Circle 103, 


N Richards St, 


inside back cover 


Two-Pad Beam Pad-Pac 
Handles Variety of Materials 


Unit which requires only one man 
for operation will handle steel 
drums, stone, slab, concrete, sheet 
and plate steel, as well as many 
other nonporous materials. Stand- 
ard model is equipped with two 16- 
in. pads and neoprene seal rings on 
a 48-in.-long I-beam. Lifting capac- 
ity is 2400 lb in horizontal, 1200 in 
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shear position. Pads have a two- 
position (fixed) adjustment. Photo 
shows pads in outer adjustment on 
beam. 

Self-contained unit is operated 
by a 1/3-hp Powerpac attached di- 
rectly to the beam and consists of 
an electric motor, vacuum pump, 
filters, muffler, gage, check valves, 
and 3-way operated controls. Vac- 
uum release is operated by push- 
button on control bar. 

Vac-U-Lift Co, Division of Siegler 
Corp, Salem, Ill 
MORE DATA? Circle 104, inside back cover 


Parts Feeder Handles Up 
To 200 Parts per Minute 


Parts feeder, Model FE-103, handles 
up to 200 parts per minute, has a 
motor-driven drum, variable-speed 
control and can be used in either 
dial-index or straight-line transfer 
applications. 

Drum cleats for delivering the 
parts to the track are made of spring 
steel and molded rubber to prevent 
damage to the parts. Parts up to 1% 
in. dia or lengths up to 3 in. can be 
handled. Bowl has a capacity of 700 
cu in. 

Dixon Automatic Tool, Inc, 2300 23rd 
Ave, Rockford, Ill 
MORE DATA? Circle 105, inside back cover 
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HAND-OPERATED BENDER with 270° 
rotation can bend %-in. square, round 
or V-shapes steel in less than one sec- 
ond—W V Industries, Box 222, Haw- 
thorne, NJ 


MORE DATA? Circle 106, inside back cover 
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General Mills said it 
about the Lindner Optical Jig Borer 


Re. 


. 


need we say more? —& 


Learn why Lindner Optical Jig Borers 

have changed so many ideas about 

jig boring. Send for a 25-minute movie 
film demonstration without obligation. 


Lindner Optical Jig Borers are 

available in two models: LB15A with 
Autopositioner--Table size 44” x 24”; 
£B814—32” x 16” (without Autopositioner) 


URT ORBAN 


COMPANY, INC. 


36 Exchange Place, Jersey City 2, N. J. 
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Pneumatic Steel Strapping Machine 
Secures Package in Three Seconds 


Air-powered USS Model 13 tensions, 
ties and cuts round steel strapping 
in a 3-sec operation. Unit weighs 
less than 20 lb. After threading the 
machine and draping the package, 
operator simply turns a single con- 
trol to complete the job. Handling 
the machine in production packaging 
can be facilitated through use of 
suspension hooks and balancers. 

US Steel Corp, 120 Montgomery St, 
San Francisco 6, Calif 


MORE DATA? Circle 123, inside back cover 


Transmission Control Provides 
Directly Proportional Speeds 


Cam control which provides changes 
in speed directly proportional to 
control adjustment is available for 
all Graham infinitely variable speed 
transmissions. It can be used for 
precise feed or automatic speed con- 
trol systems. 

A roller carrier fixed to the motor 
shaft supports three tapered rollers 
which are engaged by an encircling 
traction ring. Pinions fixed to the 
large end of the rollers engage a ring 
gear joined to the output shaft. To 
change speed, the traction ring 
moved along the length of the trans- 
mission, engaging the rollers at vary- 
ing diameters. The cam produces 
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equal speed changes for each incre- 
ment of movement of the micrometer 
control handle. 

Graham Transmissions, 
monee Falls, Wis 


MORE DATA? Circle 124, 


Inc, Meno- 


inside back cover 


Stock Reel Handles Coils 
Up to Six Inches Wide 
The natural spring of the uncoil- 
ing stock rotates the ball-bearing 
mounted platen of this stock reel 
which takes material up to 6 in. 
wide in any thickness that can be 
coiled. The reel features a movable 
stock bar attached to the guiding 
mechanism for better initial control. 
It is available in 18, 24, 30, 36 and 
40-in. sizes. 
Durant Tool Co, 
Providence 5, RI 


MORE DATA? Circle 
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inside back cover 
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Concentricity Measuring Gage 
Speeds Inspection Operations 
New inspection tool called Centric 
measures to 0.001 in. tir 1 in. from 
spindle using present 5C collets, or 
to 0.0005 in. tir using selected col- 


for external holding. On in- 
ternal holding of parts a tir of 
0.0005 in. can be measured using 
Dunham expanding collets. 

Gage which may be used for light 


lets 
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cylindrical grinding on _ surface 
grinder, mounted on comparator 
for concentricity measurements, 
takes standard AGD indicators. In- 
dicator bracket slides forward to 
measure long pieces and lifts to 
swing clear for easy chucking of 
parts. 

Dunham Tool 
Conn 


MORE DATA? Circle 126, 


Co, New Fairfield, 


inside back cover 
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Hobbs Hour Meters Offered 
For AC Equipment 
New line of sealed meters indicates 
in hours and minutes the cumulative 
operating time, up to 100,000 hours, 
of any machine, tool, or equipment 
run with 120 to 480-v alternating cur- 
rent. Available in 2% and 3%-in. 
diameters, the new ac meters are fur- 
nished in black Bakelite cases with 
2.94-in. overall depth. 

John W Hobbs Corp, Division of 
Stewart-Warner Corp, 1826 Diversey 
Pkwy, Chicago 14, TU 


MORE DATA? Circle 127, inside back cover 


TURRET TOOL POST for lathes up to 
16-in. swing has eight repeating posi- 
tions and can be locked at any posi- 
tion. The 2%-in. size costs $24.95, the 
4-in. size for $61.80—Dayton Superior 
Products Co, 420 Stonemill Rd, Dayton, 
Ohio 

MORE DATA? Circle 128, inside back cover 
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ACCURACY ASSURED... 


...and complex contours produced 
at PLAIN-MILLING SPEEDS and FEEDS with 


JUST 5 MINUTES .. . is now required to ma- 
chine the accurate 1%"-wide cam path, in 
these heavy, cast iron cams, using a MAGNE- 
TRACE Automatic Profiler. 


the All-New MagneTRAC€E automatic Profiler 


TRADE MARK 


Designed, developed and built from the base up slide motions, and the overall precision and rigid- 
specifically for 360° profile milling under tracer ity make it possible for the MAGNETRACE to 
control, the MAGNETRACE is compact, rigidly produce copy milling with an accuracy comparable 
constructed, and has a powerful 7-speed spindle to that of precision, plain milling operations. 
drive for fast removal of heavy metal. This power- 
ful drive — plus the fact that the tracer follows the 
easily prepared steel template at a constant, pre- FOR COMPLETE INFORMATION 
set feed up to 80 inches-per-minute — makes it pos- write now for your free copy 
sible to mill complex, irregular contours as fast as of the new P&W 8-page Circu- 
conventional machines produce plain-milling cuts. San Mie. ORS: Gee dam tne 
Many jobs ordinarily requiring roughing and fin- greatly se , 1 speed and ac- 
ishing cuts are completed in a single pass. Finer 

: s oa = curacy of the MAGNE- 
finishes are obtained, and cutter life is greatly in- TRACE can be translated into 


creased! 

: actual dollars-and-cents sav- 
In addition, the extreme sensitivity of the unique ings in your shop. Pratt & 
MAGNETRACE tracer system (which requires a Whitney Company, Incorpor- 
stylus deflection of only .0002” to activate the drive ated, 11 Charter Oak Blvd., 
units) , the complete elimination of backlash in the West Hartford, Conn. 


OC1AUA CY 
Rr 9 FIRST CHOICE FOR ACCURACY 


WwW MACHINE TOOLS »« GAGES + CUTTING TOOLS 


Doavess PRATT & WHITNEY, 
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BUY SHARPER... 
NOT CHEAPER 


In the long run, Pratt & Whitney Cutting Tools will 
cost you far less, because they’re quality all the way. 
They produce far more pieces per tool and insure 
better, more accurate work. Don’t forget, quality is 
long remembered, but price is soon forgotten. 


Pratt & Whitney produces complete lines of standard 
and special cutting tools in high speed steel and solid 
carbide for every industrial requirement. And to pro- 
vide the prompt delivery service you need, compre- 
hensive stocks are carried on the shelf at the P&W 
Branch Office near you. 

For complete cutting tool information and ordering 


data, write now to Pratt & Whitney Company, Inc., 
11 Charter Oak Blvd., West Hartford, Conn. 
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THREAD ROLLING DIES * DVOCONE CIES * TAPS * THREAD MILLING CUTTERS © REAMERS . « 6¢ 


Pratt & WHITN EY. 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS « GAGES « CUTTING TOOLS 
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NEW SHOP EQUIPMENT 


CORRECTION: The Quick Set Chuck 
described on page 178 of the April 4 
issue can be adjusted to 0.0002 in. in 
30 seconds, not 0.002 in. The chuck is 
manufactured by the Whiton Machine 
Co, New London, Conn 


Custom-Made Machinery Shims 
Offered at Cost Saving 


Company has developed a new meth- 
od of producing various sizes of thin 
machinery shims of brass, steel, 
stainless, bronze, and any other sheet 
alloy. Tooling runs about 5% to 10% 
of that of conventional dies. Manu- 
facturer claims that the smaller the 
piece, the less it costs to run. 

Any size of shim from the smallest 
up to 12 x 12 can be produced at a 
die cost of about $20 to $40, depend- 
ing upon the detail involved. Shim 
parts can be produced at a labor cost 
of about 0.01 to 0.25 each, depending 
upon size required. Process is par- 
ticularly adapted to unusually thin 
shims starting from 0.001 to 0.010 in. 
thick. 

Dayton Rogers Mfq Co, 2824 isth 
Ave South, Minneapolis 7, Minn 
MORE DATA? Circle 107, inside back cover 


INSPECTION MAGNIFIER is self-illumi- 
nated with 7X lens and is equipped 
with a detachable base with a 1 x 1 in. 
opening ruled in both inches and milli- 


| meters. Price is $9.95—Litho Research, 


Inc, 14339 36th Ave, NE, Seattle 55, 
Wash 
MORE DATA? Circle 108, inside back cover 





NEW SHOP EQUIPMENT) 


New Steam Cleaner Delivers 
130 gal of Hot Solution Hourly 


Model 130 delivers 10 gal more 
cleaning solution per hour than 
former sizes yet sells at the same 
price. Extra capacity, plus a newly 
designed orifice and nozzle, report- 


edly increases cleaning efficiency 


20%. 


The oil-fired, caster - mounted | 


model shown measures 45 in. long, 
21 in. wide, 43 in. high, and weighs 
565 lb net. Price is $845. A gas-fired 
stationary model is also available. 

Malsbary Mfg Co, 845 92nd Ave, Oak- 
land 3, Calif 


MORE DATA? Circle 109, inside back cover 


New Hunt Clusterlap Speeds 
Lapping of Oversize Reamers 


Unit laps reamers to precision sizes 
without removing the tool from the 
machine setup. It provides for lap- 
ping reamers to off sizes with close 
tolerances to achieve perfect dimen- 
sions as specified. One lap handles 
16 adjustable sizes. Range is from 
1/32 to 1 in. in six different models. 

Additional applications include 
lapping standard drills to off sizes, 
assuring that drilled holes can be 
held to exceptionally close toler- 
ances; final sizing and super finish- 
ing of plug gages. 

M K M Machine Co, 325 Main St, 
Little Ferry, NJ 
MORE DATA? Circle 110, inside back cover 





QUALITY COSTS LESS, 
BECAUSE IT PRODUCES MORE 


Pratt & Whitney Reamers stay on the job longer 
... produce more smooth, round, accurate holes per 
tool. Correctly designed, carefully manufactured from 
selected steels, expertly heat treated and given an 
exclusive surface treatment, they’re quality all the way. 
Investing in the finest will save you dollars in the 
long run. 


Pratt & Whitney produces reamers for every industrial 
application. You can select standard types and sizes 
from on-the-shelf stocks at the P&W Branch Office near 
you; non-standard sizes are quickly ground and de- 
livered from stocks of hardened blanks. Write now for 
complete information. Pratt & Whitney Company, Inc., 
11 Charter Oak Blvd., West Hartford, Conn. 
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PRATT & WHITN 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS +« GAGES + CUTTING TOOLS 
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T éctyl 


RWS 


Vatvoutne’s amazing Tectyl 
rust preventives protect metal 
surfaces against rust and corrosion 
during storage and shipping. 

Low-cost Tectyl compounds are 
easy to apply by brush, spray or 
dip and just as easy to remove. 
They protect metal surfaces 
against the effects of snow and 
rain...salt air, humidity, perspi- 
ration and corrosive fumes. 

Tectyl rust preventives meet ex- 
acting government specifications. 


Write today for these 
two helpful Tectyl charts 
1. “Valvoline Tectyl U. S. Gov- 
ernment Approved Packaging 
and Preservative Chart.” Gives 
the Army, Navy, Air Force and 
other Government Agencies’ 
specifications and applications. 
2. “Valvoline Tectyl Industrial 
Rust Preventive Comparison 
Chart.” Specifies applications 
covering the industrial field. 


vt (=Yeo 


RUST 


PREVENTIVES 
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Magnifying Lamp Designed 
For Small Parts Inspection 


Model M-1C combines a 22-w cir- 
clite lamp with a 5-in. magnifying 
lens. Both the light and magnifying 
lens are contained in the swivel 
shade with the light automatically 
directed onto the part being magni- 
fied. Entire head of the unit swivels 
354° to permit easy adjustment to 
the proper working position. This 
adjustment provides glare-free light- 
ing without distortion of the mag- 
nified image. Arms of the lamp are 
also fully adjustable; 45 in. long, 
they are counterbalanced to prevent 
slipping. They can be locked in po- 
sition by thumbscrew adjustment. 
Model can be furnished with clamp, 
wall, or pedestal mount. 
Swing-O-Lite Inc, Hackensack, NJ 


MORE DATA? Circle 111, inside back cover 


Variable Speed Motor Drive 
Offered for Jewelers’ Lathes 


Motor drive unit, containing no 
tubes, provides a continuously vari- 
able spindle speed from 0 to 4000 
rpm. Foot-operated switch actuates, 
starts and stops and also operates a 
coolant pump when it is used. Fea- 
tures include dynamic braking; re- 
versing switch and a separate switch 
for controlling the coolant pump are 
mounted on the control unit. 

Unit operates on 110-v 60-c single- 
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A COMPLETE GEAR 
PROGRAM 


TO ASSURE YOUR PRODUCT'S EFFICIENCY 


Whenever you have a gear problem—any gear problem— 
consult Illinois Tool Works for the right answer! 
From transmissions to turbines—from radar antennas to atomic 
Visit us at the Machine Tool reactors—if your product requires gears or gear trains, Illinois Tool 
Exposition, Booth No. 242 Works has the experience, skill and facilities to solve your gearing 
problems. 
Gear users and gear producers are now offered valuable assistance 
in gear analysis, gear design, prototype and model manufacture, 
gear tooling and quality control. This complete program is available 
to help you improve product efficiency and economy to strengthen 
your competitive edge. 
As a proven advisor to the Army, Navy and 
scores of power-product manufacturers, Illinois 
Tool has gained the background and engineer- 
ing know-how to accurately analyze your gearing 
ad problem and to recommend the most satisfac- 
; tory solution for your specific requirements. 
in This service even includes training your 
? personnel. 


Write Today for your ‘‘Gear Technical File’ 
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There’s a BIG difference in floor absorbents 


MAKE THIS DISCOVERY! 


RIGHT IN YOUR OWN OFFICE you can test the difference of 
Eagle-Picher Industrial Floor-Dry with whatever oil absor- 
bent you’re now using. You'll discover it actually absorbs 
as much as 100% or more liquid per pound than other floor 
drying materials. 

YOU'LL ALSO PROVE that Eagle-Picher Floor-Dry retains 
its skid-proof granular mineral form even when saturated. 
It doesn’t mud or pack. Light in weight, it spreads easier 
and covers a larger area. Non-combustible, it has no chem- 
ical reaction. And possessing unusual reflective power, Floor- 
Dry makes working conditions bright and pleasant, as well 
as safe! 


Since 1843 


PICHER 


WRITE TODAY. Our Eagle-Picher rep- 
resentative will bring the portable 
laboratory to your office where 
you may make this test yourself. 
The Eagle-Picher Company, 
Dept. AM 516, Cincinnati 1, 
Ohio. . 
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phase ac and contains full overload 
protection. The %-hp double-ended 
motor is mounted on a base provided 
with an adjustment for belt tension. 
Completely adjustable swiveling 
idler for driving accessories such as 
a grinding attachment, drilling or 
milling attachment, is included on 
Model ACAZ or may be added to 
Model ACAY. 

Louis Levin & Son Inc, 3610 8 Broad- 
way, Los Angeles 7, Calif 
MORE DATA? Circle 112, inside back cover 


Steel Marking Die Holder 
Has Built-in Alignment 


Flexaligner, a hammer-style holder 
for marking with steel character dies, 
is self-aligning, permitting the 
stamping of clear markings by com- 
pensating for slope or other irregu- 
larity of the marking surface, for 
tilted holder positioning, and for 
glancing of the striking hammer. 
When holder is tilted, the pivoted 
anvil seeks its own alignment and 
maintains contact with the steel 
stamping type, transmitting full 
striking force imparted by the ham- 
mer. The heat-treated anvil is re- 


placeable. 
Pannier Corp, 104 Pannier Bldg, 
Pittsburgh 12, Pa 


MORE DATA? Circle 113, inside back cover 
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“You say you ‘hed to talk with your family,’ 
what's the matter, your T.V. busted?” 
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This man is working 


If you have never visited Michigan Tool’s 


research and development laboratory, you 
really should. The birthplace of so many 
ideas—processes, equipment, tools and ma- 
terials—industry today takes for granted, 
its activities have grown enormously with the 
broadening of Michigan Tool’s services to 
industry. 


The lab has two purposes. 


The first, to find the answers to your imme- 
diate questions—in every phase of gear 


Michigan Tool Company 











MITC Research Engineer using an angular 

. interferometer to check an indexing table. 
Accuracies to a millionth of an inch 
at 1 inch radius are possible with this 
equipment. Interferometer room temper- 
ature is controlled to “° F. 


for YOU 


production, in automation, in generating of be _Aapiagglos 
forms in hard materials, in producing proto- = 
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type gearing, etc. 





Its second job is to find the solution to 
some of the problems you will face tomorrow 
—to keep up the pioneering pace of engi- 
neering leadership that produced such inno- 
vations as gear shaving, Roto-Flo cold 
forming, Shear-Speed gear cutting, double- 
enveloping gearing, “Velvet-drop” feeders 
and other ideas for automation systems, =) eee 
Sine-Line optical checking, and many others. 5 rae 


; ae 3 ¢ 





7171 E. McNICHOLS ROAD ¢ DETROIT © TW 1-3111 


Plants in: Detroit, Traverse City and Manistee, Mich. and 
Windsor, Ontario. 








PRESSES 


STRAIGHT-SIDE TYPE 


CHICAGO 


LA a reumpe 


large die area 
capacities up to 400 tons 





This is a typical model of CuIcAGO straight-side- 
type presses used for multiple punching, notching, 
and trimming operations. This press with a die area 
of 48 inches by 198 inches has a capacity of 200 tons. 


Complete recommendations for any job on request. 


Lt) 


Press Brakes + Straight-Side-Type Presses + Press Brake Dies 





CHICAGO 


me Hand and Power Bending Brakes - Special Metal-Forming Machines 


DREIS & KRUMP 


MANUFACTURING CO. 


7434 South Loomis Boulevard, Chicago 36, Iilinois 
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New Pullmax Beveller Cuts 


VY2-in. Bevel on Mild Steel Plate 
Model X-8 cuts %-in. bevel (or % 
in. in stainless) to prepare the seam 
for a perfect arc weld fillet. On 
plate up to 1 in. thick, both sides can 
be bevelled by turning the plate. 
Machine is designed to provide fast 
easy bevelling on small, hand-car- 
ried pieces for weldments; many 
users bevel larger pieces, however, 
by using a support table around the 
front of the machine. Cutting speed 
with mild steel is approximately 
11 fpm. Units are available in three 
models to cut 30, 37%, or 45° bevels. 
American Pullmar Co, 2455 N Shef- 
field Ave, Chicago 14, Ill 
MORE DATA? Circle 114, inside back cover 


New Layout Machines 
Added to PDQ Line 


Layout work can now be done on 
2, 4, 6, and 8-ft-high castings; hori- 
zontal reach is 18, 36, 48, and 48 in. 
respectively. Machines can quickly 
lay out vertical, horizontal, inside, 
or outside lines for final machining. 
Workpiece, in most cases, need not 
be clamped or moved once it is posi- 
tioned; angle plates, protractors, and 
other hand tools are completely 
eliminated. It is reported that layout 
time work can be reduced as much 
as 80%. 

Upright column, cross arm, and 
linear attachment are all equipped 
with vernier scales calibrated to 
0.010 in. Vertical and horizontal 
distances from center lines can be 
established by simply adding or 
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coolant 
problems? 


rust P 
rancidity P 
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performance you pay for. JOHNSON/S ZJ WAX 


For information, see your local Johnson industrial distributor. 


“Cold Stream" and “Johnson's” are trademarks of S. C. Johnson & Son, Inc., Racine, Wis. 
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MSO GRINDERS - PACEMAKERS 
for better grinding methods — 


The ultimate in precision grinding to 
close tolerances with micro Inch fin- 
ish — for Toolroom — for Production 


MSO builds 
Universal Grinders 


Production Grinders 
with automatic plunge or 
traverse grinding cycles 
Thread Grinders 


When only the best will do — check 
MSO firs 


Model FMES Universal Grinder 
with comegens swivel wheelhead 
capacity x 12” 


S sie 
BORING 
MACHINE 


WITH LEITZ OPTICS 


é 4 
0//49/4 The ULTIMATE in 


procisi speed pase 


When only the best will do 


austin industrial corporation 


check MSO first 





76-F Mamaroneck Avenue White Plains, New York 
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subtracting from reference points. 
Guide slots in the table base pro- 
vide an accurate guide for machine 
travel in either direction at 90°. 
Portage Double Quick Inc, 1026 
Sweitzer Ave, Akron 11, Ohio 


MORE DATA? Circle 115, inside back cover 


DoAll Offers Complete Line 
Of Miniature Cutting Tools 
New line of miniature cutting tools 
includes twist drills, pivot drills, 
center drills, reamers and end mills. 

Twist drills range from 0.15 to 0.5 
mm in left and right-hand cut. Pivot 
drills with 1-mm shanks range from 
0.1 to 0.4 mm. Center drills are 
standard in sizes 00 and 0. 

Straight - shank, straight - fluted 
reamers are made in wire gage sizes 
61 through 80 and 1/64 and 1/32 in. 
Tolerance is +0.0002, —0.0000. 

End mills are standard in 11 styles 
and a size range from 1/32 to 3/16 


in. by 64ths. 
DoAll Co, Des Plaines, Ill 


MORE DATA? Circle 116, inside back cover 


“I sure put in a good day's work, but it took 
me a week to do it.” 
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After hours? — sure You're not surprised at that because 
you know it’s when he (and probably you, too) concen- 
trates on the problems which are vital to his company’s 
continued successful growth. The day is filled with pro- 
duction crises, maintenance problems, personnel ques- 
tions, and committee meetings. It’s only now that he can 
really study the facts and decide what’s best. 

Right now he’s reviewing his machine tool inventory. 
He’s amazed at how old some of his equipment is getting 
to be. It seems only yesterday that he signed the purchase 
order for it to increase his capacity for World War II. 
But that was 1943, seventeen years ago! No wonder main- 
tenance is getting high and efficiency is dropping off. 


FORMULA FOR TOMORROW 





HOUR OF DECISION : 


We've got a suggestion for this man (and for you, too). 
Attend THE MACHINE TOOL EXPOSITION — 1960 
and see for yourself why Modern Machine Tools = Pro- 
duction Efficiency. This exhibit, the first since 1955, is 
sponsored by The National Machine Tool Builders’ Asso- 
ciation* and will contain eleven acres of the U.S.A.’s. 
newest machine tools under power, cutting and forming 
metal to demonstrate 1001 ways to lower production 
costs. Can you afford to stay home? 

You’re also invited to the PRODUCTION ENGI- 
NEERING SHOW on the Navy Pier. 

No extra registration needed. 


*The N.M.T.B.A. represents 90% of the U.S.A. machine tool industry. 


an MACHINg 
t international 


Amphitheatre 
Chicago, Illinois 
Sept. 6-16 


Mul-pE 


THE MACHINE TOOL EXPOSITION — 1960 


For information write to 


NATIONAL MACHINE TOOL BUILDERS ASSOCIATION 
2139 Wisconsin Avenve, N.W. * Washington, D.C. 











© Seal as they set 


® Designed to form 
waterproof and 
air-tight seal 


® Inserted and set 
from the same side 


Here’s an exclusive new self- 
sealing blind rivet that solves the 
problem of achieving a liquid and 
vapor tight seal in one simple set- 
ting operation. Even regular drilled 
holes are filled completely and ac- 
cess to the reverse side of the work 
is not necessary. 


“POP” Rivets can cut fastening 
costs 50% and are easier to install 
than other blind fasteners — even 
with unskilled help. They can’t 
shake out or strip, even under 
severe vibration. 


They are making unusual sav- 
ings in fastening time on truck and 
trailer bodies, refrigeration cab- 
inets, appliances, construction 
work, vent and duct systems, 
marine construction and wherever 
else secure fasteners are needed in 
place of old style rivets and screws. 


Developed over 5 years ago at 
one of our subsidiary companies 
abroad, this dynamic fastener is 
service proved. Nodw available 
through our Shelton plant, a full 
es of sizes is in stock for im- 
mediate shipment. 


Call or write us for details or 
check our new catalog in Sweets 


Product Design File, Section 7 PO. 


“POP” Rivet Division 


UNITED SHOE MACHINERY CORP, 


425 River Road, Shelton, Connecticut 
REgent 5-3391 


RIVET BEFORE SETTING 


RIVET AFTER SETTING 


HOW THE CLOSED-END 
RIVET WORKS 


The unique design and special 
manufacturing process imbeds 
the setting mandrel into the 
rivet body. As the mandrel is 
drawn out with the setting 
pliers or power gun the rivet 
generates radial expansion in 
the hole, providing a positive 
seal. At the same time it exerts 
lateral squeeze on the work 
itself. The mandrel stem then 
breaks under a predetermined 
load at a definite location, 
thereby assuring consistent 
setting. 


NEW SHOP EQUIPMENT 


Selective-Speed Drive 

Mounts in Any Position 

Lima Type R3 selective 4 or 8-speed 
gearshift drive is now available for 
mounting in any position required 
—standard horizontal; ceiling; wall, 
horizontal or vertical, with ouput 
shaft up or down. Design changes 
include stress-proof steel shafting in 
motor and gearbox with hardened 
splines on the spline shaft for ex- 
treme service requirements and long 
life. 

Unit is furnished with standard 
single-speed motors of 1800, 1200, 
or 900 rpm. Horsepower ratings are 
1, 1%, 2, 3, and 5. Output speeds 
with 1800 rpm input are: low, 420; 
2nd, 555; 3rd, 930; and high, 1730. 
Two-speed motors are available. 

Lima Electric Motor Co, Dept 132, 
Lima, Ohio 
MORE DATA? Circle 117, inside back cover 


Two New Series of Ball Bearings 
Introduced by Hoover 


R Series facilitate shaft and housing 
design because all boundary dimen- 
sions—bore, OD, and width—are 
made to inch dimensions. Compactly 
designed series, proportionately sim- 
ilar to conventional extra light and 
light series metric bearings, are of- 
fered in 15 sizes for shafts ranging 
from % to 1% in. in diameter. 
Hoover 30 Series are designed to fill 
the need for extra-small metric ball 
bearings for use with shafts and 
housings of small diameter. Bores 
range from 4 to 9 mm in diameter, 
smaller than conventional extra 
light, light, and medium series. All 


of these new bearings can be fur- 


See our Exhibit at the United Shoe Machinery 
nished either open or shielded; in 


Corp. Booth 924. Design Engineering Show. 
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Spherical 
Roller Bearing 
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Spherical Roller 
hrust Bearing 





* Washington, D.C, 





Tapered 
Roller Bearing 


Tee eee ee eee) 


Single Row 
Deep Groove 
Ball Bearing 


What's a “special size” in production bearings? 


SSS makes so many standard sizes, there’s 
practically no such thing as a “special size” 
of bearing. They range from tiny instrument 
bearings right up to four-row tapered roller 
bearings—and account for almost every pos- 
sible bore size in-between. 


Take 8's standard cylindrical roller 
bearing, for example. It’s promptly available 
in 154 sizes of single- and double-row types 


See them at the SKF Booth 
£1932 at the Design 
Engineering Show 


8 8 


Spherical, Cylindrical, Bell,"Wysen Tapered and REED Mimature Bearings 
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—for shaft diameters ranging from 1” to 9.5”. 
Every size, in both types, offers high radial 
capacity in relation to its size and operates at 
highest speeds because of its very low friction. 

So, before you specify a “special size” bear- 
ing, call the nearest 0S sales office first. 
The odds are better than 1,000 to 1 that 
there’s already a standard S08 bearing of 
exactly the size you need. 6007 


every TrYPe-evERY vee 


SKF. 
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GRP INOUSCTRIES INC PHILADELPHIA Sa. Pa D4 
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Microhoning’ Transmission Gears 
Simplifies « Improves Production 


Improved product performance and simplified processing — two 
major factors that are accelerating the swing to Microhoning. 


Typical of this swing is a major 


manufacturer of regular and com- 


pact automobiles. In the processing of gears for automatic trans- 


missions, this company selected 


Microhoning for a number of flat 


surfaces, bores and O.D. of a housing hub—HERE’S WHY! 


SIMPLIFIES PROCESSING 


Double surface Microflat machines 
simultaneously Microhone both 
flat surfaces of pinion and sun 
gears—first, to obtain proper thick- 
ness and parallelism on soft gear 
blanks. This simplifies subsequent 
operations (boring, hobbing, 
chamferring, etc.) by eliminating 
former orienting of gears to a 
single finished surface. 


The second Microhoning of these 
flat surfaces, after heat-treating to 
59 R “C”, quickly removes all 
burrs and generates final accura- 
cies and surface finish. 


EFFICIENT PRODUCTION 


After the second flat-Microhoning 
operation, gears are conveyed to 
Microhoners for processing the 
bores. Typical, of the production 
efficiency realized on all gear bores, 
is the bore-Microhoning of pinion 
gears (nine are used in each large 
transmission ). 


On eight Microhoners these pinion 
gears are automatically loaded, 
positioned, bores Microhoned, 
checked for size, segregated and 
ejected (see photo to right). This 
wholly automatic sequence takes 
about 18 seconds per gear. Only 
one set up man is required to keep 
all eight machines in operation. 


An average of .002” stock is re- 
moved from each bore; generated 
surface finish is 10 microinches, 
rms; roundness and straightness 
are held within .0001” tolerance; 
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“A"’—pinion gear for large transmission 
“B”, “C” & “D”—pinion and sun gears 
for compact car transmission 


diameter within .0003”. Compa- 
rable results are obtained on other 
gear bores (see facing page). 


This efficient precision production 
assures consistent results. Also, 
reliable precision on component 
parts is a prime answer to “Why” 
better performing automatic trans- 
missions are obtained. 


* Registered U.S. Pat. Off. 
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addition, 30 Series may be equipped 

with a single or double seal. 
Hoover Ball & Bearing Co, 5400 8 

State Rd, Ann Arbor, Mich 

MORE DATA? Circle 118, inside back cover 


New Wound Rotor Motor Line 
Introduced by Westinghouse 


Life-Line A induction motors are de- 
signed primarily for adjustable or 
constant speed drives that require 
special starting characteristics. Units 
cover all standard ratings in frame 
sizes 254 through 326, which repre- 
sents motors from 2 to 30 hp up to 
1800 rpm. They are used wherever 
high starting torque with low start- 
ing current is required. 

In superseding the types CWP and 
CIP wound rotor motors, the new 
line incorporates a Class B insula- 
tion system which offers greater ther- 
mal stability, outstanding moisture 
resistance, and inertness to chemicals 
and dirt. Motors are supplied with 
leads for external connection for 
either 220 or 440 v. 

Westinghouse Electric Corp, PO Boz 
2099, Pittsburgh 30, Pa 
MORE DATA? Circle 119, inside back cover 
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“The boss isn’t in. He went fo the dentist. 
One of his fangs has a cavity.” 
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Hydraulic Pump Motors Offered 
In NEMA Frames 182 Through 215 


Designed with an adapter that al- 
lows the hydraulic pump to be mo- 
tor-mounted, the new motor line is 
available in drip-proof, enclosed, or 
explosion-proof construction. Motors 
are offered in all ratings now sup- 
plied in the 182, 184, 213, and 215 
frames, nominally 1 through 5 hp. 
Pump mounting adapters can be 
supplied that will accept pumps of 
many manufacturers. These adapters 
are available on both ends of drip- 
proof and enclosed non-ventilated 
motors. 

Motors can be supplied with a 
flexible coupling that assures proper 
shaft alignment and virtually elimi- 
nates any unusual bearing loads that 
might result from misalignment of 
the motor and pump shafts. Cou- 
pling, which has no rubbing surfaces 
to wear, and requires no grease, can 
be assembled quickly and easily. 


General Electric Co, Schenectady 5, 
NY 


MORE DATA? Circle 120, inside back cover 


“| promised my wife I'd hang her picture 
over my machine.” 





HOW are 
Microhoning’ Transmission Gears 
Simplifies « Improves Production 


A major manufacturer of regular and compact cars has selected 
Microhoning as the most efficient method for securing consistent 
precision, controlled surface finishes, and simplified processing. 
Microhoning is used on the flat surfaces and bores of a number of 
transmission gears plus the O.D. of a housing hub. HERE’S HOW! 


Flat-Microhoning small transmission 
gears—head is swung to left for easy 
loading. 


Bore-Microhoning—both spindles 
fed simultaneously. 


FLAT-MICROHONING 


Both faces of a variety of transmission gears are simultaneously Micro- 
honed. First, soft gear blanks are flat-Microhoned to secure proper 
thickness and parallelism within .0003”, and a finish of 30 microinches 
(rms) or better. This simplifies subsequent processing by eliminating 
formerly required orienting of part to only one finished face. 

The second flat-Microhoning of faces, after heat-treating to 59 R “C”, 
quickly cleans up all burrs while generating final accuracies and finishes. 


BORE-MICROHONING 


The Microhoning of bores for large transmissions is described on facing 
page. The smaller transmission uses pinion and sun gears having various 
bore sizes (.697”D. x 3/4”L., .697”D. x 1-3/32"L., 1.030”D. x 7/8”L.). 
To generate roundness, straightness, size and surface finish, these bores 
are processed on double-spindle Microhoners equipped with shuttle-type 
fixturing. Straightness and roundness are held within a .0003” tolerance, 
diametric size within .0005”. All gear bores are processed in an average 
26-second cycle that includes loading, Microhoning and ejection. 


0.D.-MICROHONING 

The converter housing hub of the large transmission is also Microhoned. 
Hub O.D. is 1.936”, length is about 2”, and it has a blind end with 1/4” 
relief. Two progressive Microhoning operations remove a total of about 
.004” stock to generate a surface finish of 15 microinches in a cycle time 
of 45 seconds per part. Special Microhoning technique generates circum- 
ferential lay on hub O.D. to provide compatibility between it and oil seal 
rotation. This increases seal life and effectiveness. 


* Registered U.S. Pat. Off. 
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MICROMATIC HONE CORP. 
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feature by feature...the latest 


LINLEY 


JIG BORER 


iS A TOP PERFORMER 
IN TODAY’S TOOLROOMS 
WHERE ACCURACY IS 
ESSENTIAL 


1. Accurate to a high degree, 
the Linley is fast to set up 
and position and has the 
versatility required for pre- 
cision tool work. 


. Ribbon type locks on both 
table and saddle for posi- 
tive no-shift locking add to 
its dependability and lasting 
accuracy. 


3. A tiller-type wheel facili- 
tates final adjustment of 
the sliding head, raising 
and lowering it rapidly 
to exact degree desired. 


.A pin type lock for the 
spindle, speeds insertion 
and removal of tools 
and requires only one 
spanner wrench instead 
of two. 


-Feed screws on both 
table and saddle are an 
extra large size, 7%” 
diameter, and heat 
treated for long wear 
with extreme accuracy. 


Designed And Built For Precision Operation 


The Linley Jig Borer is a precision machine designed specifically for 
small tool and die work and reasonably priced. It is available with 
many time saving accessories that add to its usefulness and speed. 


We invite your inquiries; write for specifications, prices. 


LINLEY BROTHERS CO. 


664 STATE ST. EXT. BRIDGEPORT 1, CONN. 
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NEW SHOP EQUIPMENT 


Torque Holder Designed 


For Soft Face Hammers 

Holder, tradenamed Stub’n, features 
a new shock plate design which dis- 
sipates shock and percussion waves 
and distributes the striking force 
equally throughout the hammer. 
Manufacturer states that the holder 
will not twist or wrench under vio- 
lent blows. 

Nicholson File Co, Providence, RI 

MORE DATA? Circle 121, inside back cover 


Lear Introduces Actuator Line 


Designed for Industrial Use 

First in a new line, Model 499B is a 
heavy-duty electrically driven linear 
actuator suitable for use wherever 
open-loop positioning is required. 
Unit can move up to three quarters 
of a ton and can hold a ton and a 
half. A brake is used to reduce over- 
coast to a minimum. 

Stroke is continuously adjustable 
from 4.25 to 5.25 in. Also available 
is a second version of this actuator, 
designated Model 499B-1, which of- 
fers a shorter stroke of from 2.75 
to 3.75 in. The self-contained unit, 
which requires only line current for 
instant operation, is powered by a 
single-phase 115-v, 60-c motor cap- 
able of developing 0.14 hp at 5000 
rpm. 

Lear Inc, PO Box 688, Grand Rapids 
2, Mich 
MORE DATA? Circle 122, imside back cover 
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RUGGED to full tool capacity! 


eooFOR LONG WORKING LIFE 
TO ELIMINATE DOWNTIME & PRODUCTION LOSSES! 


THOMSON 


THRIFT MASTER 
DRILLHEADS 


Tremendous economies from the use of multiple-spindle drill- 
heads are obvious. Use THOMSON THRIFTMASTER Drill- 
heads for optimum performance and profits. Ask NOW for 
our new catalog. 


THRIFTMASTER ee eee 


PRODUCTS CORPORATION EXpress 2-2101 


Also Makers of DORMAN AUTOMATIC REVERSE TAPPERS 


THOMSON INDUSTRIES, INC 
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He’s HOIMING an automatic cycle 


Multi-cycle programmer is the 
name. And it’s only one of many 
built-in features which make the 
Monarch Model 21 Mona-Matic the 
most productive automatic cycle 
lathe available today. 

You can use the Model 21 for a 
hundred or a million parts. The 
programmer method cuts setup 
time to such an extent that switch- 
ing over from one part to another is 
accomplished just about as quickly 
as job change on an engine lathe. 

The Model 21 has all the power 
needed to utilize the full produc- 
tiveness of carbide tooling; has the 
speed to fully realize the economies 
inherent in ceramic tooling. 


This machine may be used with 


equal efficiency on one, two, three 
or four cut cycle work while the 
switch from one cycle to another is 
accomplished in most cases by 
doing nothing more than changing 
multi-cycle programmer and mak- 
ing a few quick readjustments. 


Get all the benefits of the time- 
proved “Air-Gage Tracer”—the most 
accurate lathe duplicating device 
known. It’s so fast in operation that 
the only limitation in cycle speed is 
imposed by what the tool will stand. 


When you buy a production lathe, 
RESULTS are what you want. 
That’s what you get in the Model 21. 
Booklet 1808, yours for the asking, 
tells why in detail...The Monarch 
Machine Tool Co., Sidney, Ohio. 


Exclusive automatic feed change with up to six differerit feeds, 
each of which is infinitely variable and each of which may be 
made operative at any time during the cycle. 

All feeds adjustable under cut. This often lengthens tool life and 
thereby increases day in and day out productiveness. 
“Air-Gage Tracer” utilizes the combination of air-hydraulic 
control with a stylus pressure of only five to six ounces against 
the template. There is no appreciable template wear; accuracy 
of template shape reproduction is within +.001” on most jobs. 
All way surfaces flame hardened and ground. The accuracy built 
in is retained year after year. 

Work piece change speeded by a single multiple position lever 
on tailstock. In proper sequence it controls both the tailstock 
center and the air operated chuck. 

Rugged rear carriage for auxiliary machining operations, timed 
to take its cut at any point during the cycle. 


Automatic lubrication; from end to end, all the time. 


Flexibility Unlimited 


With such optional equipment as (1) inbuilt constant sur- 
face cutting speed, (2) automatic indexing two-position tool 
holder, (3) power chip conveyor and (4) chip and coolant guard. f an 


onarch 


) TURNING MACHINES 


. 
* 
Ong v\ 


FOR A BETTER TURN FASTER... TURN TO MONARCH 
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FIELD REPORT... 





Sheffield’s Movable Laboratory 
Controls Temp to 4 Degree 


Sheffield Corp has come up with a 
portable controlled environment en- 
closure called Pre-Fab-Lab that con- 
trols temperature to within % F and 
relative humidity to less than 50%. 
The 16 x 24 x 13-ft-high unit can be 
knocked down and set up in 24 hours 
and can be moved about as require- 
ments demand. Sheffield has been 
using one of these lab enclosures in 
its general plant area for the past 
eight months; it’s proved so satisfac- 
tory that three standard design sizes 
have been made available. 


Fruehauf Plans to Produce 
$15 Million in Components 


Press program to produce $15 mil- 
lion worth of component parts an- 
nually has been inaugurated by 
Fruehauf Trailer Co of Detroit. New 
press and shear operation at Avon 
Lake, Ohio, will manufacture com- 
ponents that are now being pur- 
chased at a considerably higher cost. 
Two additional facilities scheduled 
for completion this year indicate the 
company’s increased manufacturing 
activities. A tank plant is under con- 
struction in Uniontown, Pa, and a 
265,000 sq-ft plant to be built in 
Bucks County, Pa, will manufacture 
railroad cars, containers, and stand- 
ard motor freight line vans. 


Bell Aircraft to Sell 
Three Major Operations to Textron 


Bell’s Niagara Frontier Division, its 
helicopter subsidiary, and _ the 
Hydraulic Research and Manufactur- 
ing facility at Burbank, Calif, are 
being sold to Textron Inc of Prov- 
idence, RI. It’s estimated that Tex- 
tron’s cash purchase of these Bell 
operations will involve more than $30 
million; they’ll be known as the Bell 
Aerospace Corp, a wholly owned sub- 
sidiary of Textron. Bell Aircraft Corp 


MSGIRKS WORKS 


mr, az 


Engineering lab for testing new product designs is in operation at American Chain 
& Cable Co’s York, Pa, manufacturing facility where the Wright Hoist Division makes 
overhead material handling equipment and the ACCO Equipment Division produces 
hydraulic presses. Test floor area of 1800 sq ft and 480 sq-ft mezzanine area are 
serviced by a 5-ton-capacity overhead 3-motor Wright Speedway electric hoist and 
an auxiliary wall-bracket 3-ton jib crane for quick placement of heavy test objects. 
A 20-ft-deep test pit in one corner of the lab is used for gravity loading of hoists 


up to 25-ton capacity 


will continue to exist but it’ll be 
entirely out of the defense and avia- 
tion business. Headquarters of Bell 
Aerospace will be at the present 
Buffalo plant. 

Bell Aircraft directors broke up 
the company into two groups—de- 
fense and commercial. It’ll retain the 
commercial group; all of the de- 
fense operations being bought by 
Textron will remain at their present 
locations. 


$11 Million Freight Car Order 

Atlantic Coast Line Railroad has 
placed orders for 1000 new freight 
cars costing more than $11 million. 


New equipment will be built by 
American Car & Foundry Division 
of ACF Industries, Greenville Steel 
Car Co, and Pullman-Standard Di- 
vision of Pullman Inc. Delivery is 
scheduled to begin in July and be 
completed in September. 


Giddings & Lewis... 

. . Fond du Lac, Wis, is changing 
the tradename of Cincinnati Bick- 
ford radial and upright drilling ma- 
chines to G&L/Bickford. G&L has 
owned the line of machines since 
1955 when it purchased the old Cin- 
cinnati Bickford Tool Co. The new 
name also will be applied to uni- 


by GEO CRENSHAW 
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SERVICE CENTER 
INSTITUTE 


YOUR LOCAL 


STEEL SERVICE 
CENTER 


is a STEEL pecitEee 


with years of experience and know-how in maintaining 
diversified stocks of all types of cold finished steel bars. 
He can reduce the cost of your in-plant inventories by 
making quick deliveries for your production demands. 
To be sure of the finest cold finished steel bars—always 
specify Wyckoff. 








Ou® CONSTANT 
RESEARCH PROGRAM 
% YOuR sesT 





GUARANTEE OF 





Cw named 


YCKOFF STEEL COMPANY 


General Offices: Gateway Center, Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 
Works: Ambridge, Pa. * Chicago, Ill. * Newark, N.J. * Putnam, Conn. 


WYCKOFF STEEL PRODUCTS 
Carbon, Alloy and Leaded Steels * Turned and Polished 
Shafting * Turned and Ground Shafting * Large Squares 
* Wide Flats up to 12%” x 2%" and 14” x 14" ¢ 
All types of Furnace Treated Steels including Carbon 
Corrected Steels 
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Field Report... 


versal radial drilling machines built 
by G&L in Kaukauna, Wis. Name 
change is being made concurrent 
with the sale of the Cincinnati plant 
and centralization of drilling ma- 
chine manufacturing in the Wiscon- 
sin facilities. 


National Broach Sets Up 
Computer Lab in Engineering Dept 
Electronic digital computer equip- 
ment will be used by National 
Broach & Machine Co, Detroit man- 
ufacturer of gear production equip- 
ment and broaching tools, in the 
design of gear shaving cutters, gear 
honing tools, master gears, and 
broaching tools. Extensive analyti- 
cal work on design of gears and 
splines and related tooth shapes 
will also be carried out on the new 
equipment. Gear production tools 
have always required more rathe- 
matical calculations and analysis 
than any other tools used by the 
metalworking industry. Computers 
will be a boon in this field. 


Lobeck to Market 
British Casting Machine 


Lobeck Casting Processes Inc, New 
York, has concluded a marketing 
agreement with Sheppard & Sons 
Ltd, leading British manufacturer 
of ingot casting machines for ferrous 
and non-ferrous metals. Range of 
Sheppard casting machines covers 
both single and multiple-strand units 
designed to handle such metals as 
iron, aluminum, zinc, lead, copper, 
nickel, and their alloys. The firm’s 
booster-driven zinc slab casting ma- 
chine has been particularly success- 
ful and is regarded as standard 








2S 
Gee, “SIA bits 


“ ‘Bet I can get if all in one trip’—Hal “ 
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| SHA NEW 

- NATURAL DIAMOND GRIT 
FOR HIGHER 

GRINDING EFFICIENCY 


Announcing 








The development of a New diamond grinding material— 

SND (Selected Natural Diamonds) 

and 

The development of a process for increasing the friability of 
natural diamond grit—Treated SND (Selected Natural Diamonds) 


for progressive diamond wheel users .........++ee00. » 
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SND — a new natural diamond 


SND—THE LATEST TECHNICAL 
DEVELOPMENT FOR IMPROVING 
CARBIDE GRINDING PERFORMANCE 


SND (Selected Natural Diamonds) is a New 
natural diamond abrasive developed especially 
for resinoid bond grinding wheels. It is made 
up of needle shaped grains and thin, flat 
platelets selected from diamond boart that has 
been crushed by a special method. 

Diamond particles at least twice as long as they 
are wide are classified as “‘needles,”’ and parti- 
cles that are less than one-quarter as thick as 
they are wide are classified as “‘platelets.” 


; 3 “ 


Top: Blocky diamond particles predomina- 
ting in conventional grit. 
Bottom: Needle and platelet diamond particles 
predominating in new SND Selected 
Natural Diamond grit. 


Conventional natural diamond grit sludge > 


The absence of large particles in SND—Selected Natural 
Diamonds sludge shows why SND gives up to 30% 
longer wheel life and increased wheel efficiency over 
conventional diamonds. 
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SND-Selected Natural Diamond grit sludge } 
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Why “needies and platelets’? 








Sketch showing effect of geometrical / 


/, shape on bond holding properties. v, 
LLL LLL 


For many years, blocky shaped diamond 
particles were considered ideal for any type 
bond grinding wheel. Recent laboratory 
research into the influence of particle shape on 
grinding efficiency proved that blocky particles 
were not as efficient in resinoid bond wheels 
as were thin, flat and needle shapes. 

















Subsequent tests bore out the important facts 
that, blocky shapes either wore down level 
with the matrix, or were pulled out of the 
bond; while needles and flats seldom pulled 
out, and instead of wearing smooth, tiny 
bits broke off in a manner which constantly 
exposed new, sharp cutting diamond edges 
to the work. 





Tests verified by sludge analysis 

Analysis of the sludge and swarf collected 
after tests of both SND and conventional grit 
wheels verified the test findings. Only uni- 
formly tiny diamond particles were found in 
residue from SND wheels, proving that each 
SND particle was almost wholly utilized in 
the grinding process, 











May 16, 1960 





grit for higher grinding efficiency! 


How SND (Selected Natural Diamonds) 
increases grinding efficiency 


SND provides more sharp cutting edges per 
carat in the same grit size. 


More cutting edges means a faster, cooler 
cutting wheel that will last up to one-third 
longer than resinoid wheels made with con- 
ventional grit. 

The thin needle and flat grains in SND possess 
the right amount of natural strength, yet break 
down easily for fast, free, and continuous 
cutting. 

SND grit offers maximum holding surfaces to 
the bond, reducing non-productive pull-outs. 


SND sharper cutting edges reduce wheel 
loading and glazing. 


Proved in laboratory runs .. . 

Extensive laboratory runs show SND grit is 
up to 30% more efficient than conventional 
grit when grinding cemented carbide at .0005” 
to .0015” in-feeds and speeds of 5500 S.F.M. 


Proved in the field 

Many metalworking plants now are proving 
the new SND grit in their own shops with 
results that substantiate the already-completed 
laboratory evaluations. 


TREATED SND—ANOTHER 
NEW GRIT DEVELOPMENT! 


A process for treating SND (Selected Natural 
Diamonds) grit to make it even more friable 
and to give it superior bonding properties in 
resinoid wheels also has been developed. This 
process introduces surface irregularities in 
the otherwise smooth planes of the SND 


particles; these tiny cracks and crevices pro- 
mote faster breakdown after wear and stronger 
bonding. Already proved to be more efficient 
than conventional grit at feeds of .0005” to 
.0015”, on carbide, Treated SND is recom- 
mended only for lighter feeds, and where the 
nature of the work demands rapid grit particle 
breakdown. 


The selection is yours... 

SND grit—for tough applications. 

SND Treated grit—for light feeds and coolest 
cutting. 


Conventional grit—for heavy feeds (.003” and 
up) and the recommended material for metal 
or vitrified bond wheels. 


Available now 

Your diamond wheel supplier can now furnish 
you with grinding wheels made with the new 
SND grit—either treated or untreated—ask 
him about SND today! 


Diamond experience 

Ready to discuss your diamond problems 
are Industrial Diamond Division Field Engi- 
neers located in key metal-working centers. 
These are technical men with natural diamond 
backgrounds and experience. Field offices are 
in Boston, Chicago, Cleveland, Detroit, Los 
Angeles, Newark, New York and Philadelphia. 


Technical information service 

A new and complete technical information 
service to help keep you abreast of the latest 
developments in industrial diamond _tech- 
nology has been established. Monthly Dia- 
mond Data and Technical Bulletins will be 
sent you without obligation. Simply send us 
your name, title and company address. 


ENGELHARD HANOVIA, INC. 


INDUSTRIAL DIAMOND DIVISION 


113. ASTOR STREET 


NEWARK 2, N.J. 
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Field Report... 


quipment throughout the world. 
These machines comphement Lo- 
beck’s line of fully continuous and 
semi-continuous billet, slab, and bar 
casting equipment. 


Bendix Gets $21 Million for Eagle 


A $21 million contract for continued 
development and evaluation of the 
Eagle missile system has been award- 
ed to Bendix. Eagle will be a long- 
range, air-to-air, high performance 
guided missile “for destroying any 
enemy aircraft or aerodynamic 
guided missile expected in the fore- 
seeable future.” 

Order is in addition to the R&D 
contract previously awarded the 
company. Principal subcontractors 
associated with Bendix in the Eagle 
program are Grumman Aircraft En- 
gineering Corp, Bethpage, LI, NY; 
Sanders Associates, Nashua, NH; 
Litton Industries, Beverly Hills, 
Calif; and the Air Arm Division of 
Westinghouse Corp, Baltimore. In 
addition to Bendix Systems as prime 
contractor, two other divisions of 
Bendix are working on the Eagle 
project—the Research Laboratories 
Division, Detroit, which will develop 
electronic guidance equipment; and 
the Bendix Pacific Division, North 
Hollywood, which will design and 
produce subsystems and perform 
missile assembly and tests. 


Ellicott Machine Acquires 
Brandt Plant Property 


Ellicott Machine Corp, Baltimore, has 
acquired the plant of Charles T 
Brandt Inc, also of Baltimore. Facili- 
ty consists of about 200,000 sq ft of 
manufacturing buildings located on 
17 acres of property. Plant will be 
operated by Ellicott-Brandt Inc, a 
wholly owned Ellicott subsidiary. 

The Brandt company has been 
producing specialized metalwork for 
private industry and government, in- 
cluding a variety of pressed shapes, 
medium to heavy weldments, stamp- 
ings, and various ordnance compon- 
ents and assemblies. A 30-ft press 
brake is being installed to handle 
single-piece formed shapes of ex- 
tended length. 


Douglas Shifts Rocket Work 


Army free-flight weapon systems re- 
sponsibilities have been assigned to 
the Charlotte, NC, division of Doug- 
las Aircraft. Formerly under the 
supervision of the Santa Monica, 
Calif, division, responsibilities will 
include direction of proposal, re- 
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search, development, and production 
for Army rocket programs. The 
Charlotte Army Ordnance plant, op- 
erated by Douglas, formerly was 
responsible primarily for manufac- 
ture of Nike series missiles; reloca- 
tion of the rocket work to North 
Carolina will allow closer liaison 
with the Army’s Redstone Arsenal 
at Huntsville, Ala. 

The Charlotte division also has a 
$1.6 million contract for production 
of the improved Honest John, Army 
nuclear-tipped ballistic missile. The 
redesigned weapon is lighter, short- 
er, more accurate, and has greater 
range than the earlier version al- 
ready deployed with Army troops 
The Nike Hercules engineering anc 
field testing responsibilities at Char- 
lotte are being enlarged and the di 
vision figures prominently in the 
planned Nike Zeus production pro- 
gram. 

To support the added programs at 
Charlotte, aerodynamics and advance 
design sections have been formed in 
the Engineering Department. Cre- 
ation of other technical groups in- 
cluding engineering computing, data 
engineering, and ground equipment 
will result in the addition of approx- 
imately 100 engineers by midyear. 


Yale & Towne Cincinnati Branch 


Becomes Moon Equipment Co 


The Cincinnati Branch of Yale’s Ma- 
terials Handling Division has been 
purchased by the newly formed 
Moon Equipment Co. The company, 
to be headed by Harold E Moon, for- 
merly Yale Cincinnati Branch man- 
ager, will maintain headquarters at 
the recently enlarged facilities ac- 





“Just where is this good nature of yours 
that I’m always taking advantage of?” 
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Dual-bolster design permits tooling up of one bolster (left) while press is producing parts from die on the other. 
This press, at the A.O. Smith Corp., Milwaukee, Wis., has proved the economy of this design for the past 2 years. 


Press downtime...cut from hours to minutes 
with the Hamilton dual bolster press 


Hours — sometimes days — formerly 
wasted in changing dies can be used 
productively with the Hamilton sliding 
dual bolster press. While the operating 
bolster and die are turning out parts, 
the second bolster is being tooled up 
for the next production run. Push- 
button-controlled hydraulic motors 


position the standby bolster fast and 
surely for rapid startup and produc- 
tion of the next part — changeover 
time is a matter of minutes only. 

A 1250-ton, 2-point, top-drive press 
equipped with two sliding bolsters in- 
stalled at a Midwest automobile parts 
plant is proving the economies of this 


innovation—on parts up to 12 ft. long. 
Reduced parts inventory, meeting 
schedules on time, and fewer presses 
needed to accommodate frequent die 
changes are among the benefits re- 
sulting. For detailed information on 
the new Hamilton dual bolster press, 
write Dept. P-1. 


BAU DWGVIN :- LIMA: HAMILTON 
industrial Equipment Division - Philadelphia 42, Pa, 
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Field Report . . . 
Hil Ci a | se Ss | ad = | = 8) TA ad ad BA Ci quired by Yale. Moon Equipment is 


the franchised representative for 
Yale equipment in southwestern 
Ww j f h = Ohio and northern Kentucky. 
Ohio Machine Firm Acquired 
By McGraw-Edison 
McGraw-Edison Co, Elgin, Ill, firm 
in the electrical manufacturing in- 
dustry has completed negotiations 
for the acquisition of assets and busi- 
ness of American Laundry Machin- 
ery Co, Cincinnati, in a transaction 
reported to involve more than $33.5 
million. Subject to approval of 
American shareholders, the deal is 
expected to be completed by the 
end of next month with American 
operated as a division. The company 
manufactures and sells commercial 
laundry and dry cleaning equipment. 
Main plants are in Cincinnati; Roch- 
ester, NY; Salt Lake City; Mil- 
waukee; Toronto; and in England. 


Lockheed Develops 


Aircraft for Mexico 

Federal Aviation Agency has granted 
a type certificate for the LASA 60, 
a new light single-engine craft to 
be produced by Lockheed Azcarate, 
a partnership between Lockheed In- 
ternational and a group of Mexican 
business leaders. The bush craft rep- 
resents a major departure for Lock- 
heed and is the result of the com- 
bined efforts of two Lockheed di- 
visions and Lockheed International. 
Original preliminary design work 
wines 3 : was undertaken by Lockheed’s 
i-Spi is made as See . ° 6 8 " 

small as No. 3 (.099). i California division in 1958; project 
Shows actuel size os ; was later assigned to a Georgia di- 














The new Hi-Spi Taps match the higher speeds of 

modern machines giving a greater number of 

precisely tapped holes per hour with a minimum 

of tap wear and breakage. 

The new Hansonized Hi-Spi Tap has the ultimate 

in hard finish without embrittlement. This elim- 

inates chip removal and welding problems preva- 

lent with difficult metals. Tap life and accuracy Ask your Distributor or 


are markedly increased. write for the new H-W 
Tap Selector that 


Hi-Spi Taps, made only by Hanson-Whitney, will shows how to quickly 
out-perform any other standard tap made... and = Select the right taps 

. Oe et ae f tal.it’s free. 
they are stocked by leading Industrial Distributors. ee ee 


w« Hanson-Whitney comes 


169 BARTHOLOMEW AVENUE ¢ HARTFORD 2, CONNECTICUT 


“There's a lot of teamwork around here, and 


TAPS + GAGES + COMPARATORS + HOBS «+ CUTTERS io oof on ee 
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2 worn-out spindles received 
early Sunday...2 rebuilt spindles in service 
Monday morning, 600 miles away! 


The customer was in Greenville, South Carolina working 
on a time contract with stiff penalties for failing to meet 
the deadline. The spindles on two of their most important 
machine tools failed almost simultaneously and there were 
no spares available. 


Our subsidiary, Dixie Bearings, Inc., was called late Satur- 


day; our Spindle Repair Department in Cleveland alerted 
and, with the cooperation of Eastern Airlines, the spindles 


Providing bearing service BEARI NGS, Inc. 


were in our shop early Sunday. By working all day Sun- 
day, the spindles were back in Greenville and in operation 


on Monday morning! 


This is only one of the many bearing services we provide. 
For fast help in solving any problem involving bearings — 
for quick delivery of any nationally known make of bear- 
ing—call the branch nearest you, day or night! 


in the North> O10: Akron Canton Cincinnati » Cleveland* Columbus * Dayton « Elyria * Hamilton * Lima * Lockland « Mansfield * Painesville * Toledo » Youngstown 
Zanesville * INDIANA: Ft. Wayne © Indianapolis * Muncie + Terre Haute * PENNSYLVANIA: Erie * Johnstown ¢ Philadelphia « Pittsburgh * York 
WEST VIRGINIA: Charleston « Huntington * Parkersburg * Wheeling® NEW JERSEY: Comden » Newark 
and NEW YORK: Balenrol Corp.. Buffaloes Niegera Falls* MARYLAND: Baltimore DELAWARE: Wilmington 


inere sour DIXIE BEARINGS, ING. 


FLORIDA: Jacksonville» GEORGIA: Atlentas KENTUCKY: Lovisvilles LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte + Greensboro * $. CAROLINA: Greenville » TENNESSEE: Chattanooga * Kingsport * Knoxville * Neshville 


VIRGINIA: Norfolk * Richmond 
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Field Report... 


vision engineering group. In addi- 
tion to the development of the de- 
sign, construction of two prototypes, 
and completion of FAA certification, 
the Georgia division is providing 
Lockheed Azcarate with a complete 
manufacturing package that includes 
the Mexican factory layout and 
equipment specifications, all factory 
tooling and procedure, and a master 
scheduling and manufacturing plan. 
Lockheed Azcarate has also licensed 
Aeronautica Macchi, Milan, to pro- 
duce the plane in Italy. 


aaa 


Time you got acquainted with the 

world’s first* and finest gage blocks. 

Blocks possessing correct temperature 
coefficient — absolute metallurgical 

stability. Blocks with a positive built-in 

wear factor—unconditionally guaranteed to 

be minus nothing fram nominal size. Blocks, 
too, that feature chromium plated gaging surfaces 
to give you longer wearing millionths and lower 
gaging costs. Yes, it’s time now to buy a set of 


ELLSTROM CHROMIUM PLATED GAGE BLOCKS 


MANUFACTURED AND CALIBRATED TO THE INTERNATIONAL INCH-—EXACTLY EQUAL TO 25.4 MILLIMETERS 


New Corvus Contract to Temco 


A $1.6 million order for flight test 
work and services on the Corvus air- 
to-surface attack missile has been 
awarded by the Navy to Temco Air- 
craft, Dallas. It follows an earlier 
$25 million allocated to the com- 
pany for continued development and 
testing of the Corvus system. 


“W" Working Accuracy: +4 .000008"/—.000000" 
Parallelism: .000004" / Fiatness: .000004" 
“1” Inspection Accuracy: + .000004" /—.000000”" 
Parallelism: .000003" / Flatness: .000003” 


“L" Laboratory Accuracy: + .000002" /—.000000” 
Parallelism: .000001" / Flatness: 000001” 


Blaw-Knox Co... 


. .. Pittsburgh, is developing plans 
for a modernization program esti- 
mated to cost between $12 and $15 
million. Improvement program, soon 
to be spelled out in detail, will be 
centered largely in major properties 
Above: Elistrom Rectangular Set serving the metallurgical industries. 
No. 92-R. Right: Elistrom Square 
Set No. 81-SA, with accessories. 


New Catalog contains prices and 
specifications — send for it today! 


Allison Contracts 


GM’s Allison Division, Indianapolis, 
has a $11.6 million order for prop- 
jet engines to power three new air- 
craft soon to enter service—the Lock- 
heed GV-1, a dual-purpose aerial 
tanker and global assault transport; 
the Grumman W2F-1, a twin-engine 
Airborne Early Warning aircraft, 





BLLSTROM STANDARDS DIVISION DEARBORN GAGE COMPANY 
22038 Beech Street Dearborn, Michigan 
Originators of Chromium Plated Gage Blocks 


*Ellstrom — Measuring in millionths for three generations 





Hjalmar Elistrom (1863-1942)—He gave mankind the key 
to mass production of interchangeable parts. For it was 
he alone who conceived and produced the world’s first com- 
bination gage blocks—the first master reference standards 
accurate to the infinitesimal millionth part of an inch! 


CIRCLE 270 READER SERVICE CARD 








The modern metalworking fact you want— 
when you want it! 


Famous handbook, now completely 
revised, answers hund of ma- 
chine shop and drafting room ques- 


THE NEW 


American Machinist's 
Handbook 


Grand, Senior Associ- 
—% = Rupert i Machinist/Metalw orl 
ate Editor, coring. 45 big sectione tions, 
ing Mane “579 pages, 774 illustre ees 
rere. Be his big practical guide dB ye 
sere: i easy terms if you keer 
Sond coupon now. 


ae tl 


aati Dre fo 
om LNT A te Ed: FER: 
. i ANEANIE RE, ie rE 


tions 
jigs, 
tolerances, forming, finishing, ete. 


" "EXAMINE IT FREE FOR 10 DAYS ~~ 


layouts, feeds, speeds, tools, 
fixtures, materials, standards, 


McGraw-Hill Book Co., Inc. FA-5-16-60 

527 W. 4ist St., N.Y.C. 36 

Send me Le Grands NEW AMERICAN 
MACHINIST'S HANDBOOK for 10 days’ 
examination on approval. In 10 days I will 
send $13.00 plus few cents for delivery costs 
or return book postpaid. (We pay delivery 
costs if you send remittance with this coupon; 
same examination and return privilege.) 
Name os 
Address 

City Zone State 
Company 

Position — 

For prices and terms outside U.S., 

write McGraw-Hill Int'l., N.Y.C. FA-5-16-60 
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“Oh no, it’s not that—!I always sort of enjoy 
my job, once I’m actually here!” 
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This disc ground roller needs no lapping! 








‘turn out such results...Better see Besly! 


BESLY DH4 double horizontal spindle disc grinder. 
Has exclusive precision quill and clutch infeed 
that provides feed increments calibrated 

in millionths.Abrasive discs can be changed in 
30 minutes without disturbing setup, 

cutting downtime in half. Dressing 

time is only four minutes, 14 the 

usual time! Simplified push-button 

operation and controls, built-in 

dials, gages and meters to 

indicate abrasive conditions, 

movement and alignment; 

motor load, etc., assure 

precise results, dependable 

grinding production. 


Get all the facts. Write 
for the Besly DH4 
Bulletin, Now! 





BESLY-WELLES CORPORATION 


120 Dearborn Avenue, South Beloit, Illinois 


Grinders and Abrasives « Taps + X-Press Taps® + Drills, Reamers + End Mills « Tool Bits 
Gages «+ Carbide Tipped Tools, Bianks, inserts and Holders 
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The INSIDE STORY |***r--. 


and the Lockheed P3V-1, a four-en- 


about | gine anti-submarine warfare version 


NATIONAL Keyseating Millers || ™.83 2 <= 


A new $8.5 million contract has 
been received by Allison’s Trans- 
missions Operations. This supple- 
mentary order is for CD-850-6 trans- 
missions and spare parts for use in 




















NATIONAL Keyseating Millers are designed 


for milling internal keyseats .. . in one cut... in M-60 tanks. 

offset holes . . . with parallel sides .. . partly through 

holes .. . of standard width and depth . . . in holes Emerson Electric Building Ninth 
that are closed at one end... and many other opera- A factory in Russellville, Ky, will 


tions. A demountable guide on body of Miller enters 
keyseat being milled assuring straight keyseat in per- 
fect alignment with the axis of the bore, thus making 
it unnecessary to clamp work to drill press table. 


be built by Emerson Electric Mfg Co, 
St Louis maker of electric motors, 
heating and air conditioning equip- 
ment, and electronic avionic equip- 
ment. Facility will be the ninth major 
plant for Emerson; combined cost of 
factory and machinery will be ap- 
proximately $2 million with employ- 
ment expected to run about 550. 


Chrysler Gets $10 Million Order 


Chrysler Corp has a $10.8 million 
contract from Army Ordnance for 
production of 2500 three-quarter-ton 
trucks. Included in the order for the 
4x4 tactical military vehicles are 
bend huge M-37 trucks, truck chassis and cabs, 


M e 
a C H N E TO C u C Oo complete, handy size and ambulances. Production, sched- 


CINCINNATI 22, OHIO uled to begin late in the summer or 


CIRCLE 273 READER SERVICE CARD in early fall, will be carried out 
a — | at the Dodge Truck Plant in War- 


ren, Mich. 


CUTTERS are made from high speed steel which are 
hardened to Rockwell specifications and accurately 
ground to size. Tops of teeth are staggered to break 
chips which reduces strain and wear on both cutter and 
driving pins. It will pay you to put National Keyseat- 
ing Millers on the inside of your next keyseating job. 





WRITE TODAY 
















Republic Steel's . . . 


. large-diameter pipe mill at Gad- 
Go sden, Ala, has resumed operations 
(iNUTTAY: after having been shut down since 
end of February. Company an- 

y Aes serena, = nounced at that time that it had 
pe ee STN Mw : several pipe orders but couldn’t begin 


hs yee | iy 


No. HD68 Special 





fot Justice 


PRODUCTION ¢ EFFICIENCY * SAVINGS over 36 ce 


dvally ¢ Multi-Spindie Boring Machine Tool 
F a 7 5 

Use an ie Hee * Single and Multi-Spindie Honing Engineering ¢ a 

perien > 

ot ne? Straight Line Muilti-Drilling See ee 
Machine Tool for § yourservice 

jobs as * Adjustable Spindie Drilling Tell us yéur par- 

* Vertical and Way-Type Fixed Center Misia 0s 


Drilling, Boring and Tapping 
* Special Multiple Operation Machine Tools 


MOLINE TOOL COMPANY 











100 20TH STREET + MOLINE, ILLINOIS “Please, Mr Buxton—Mr Miller was bawling me 
REPRESENTATIVES IN PRINCIPAL CITIES 107 out firstl” 
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Need aluminum fasteners fast? That’s why there’s a local distributor of 
Alcoa® Aluminum Fasteners in your Yellow Pages. That’s why he maintains 
full stocks of Alcoa Aluminum bolts, nuts, rivets, machine screws, wood 
screws, sheet metal screws, washers—anything you need in standard types 
and sizes. That’s why you can telephone any time and get quick delivery, 
unsurpassed service. 

You'll save time. You'll save money—lower production costs. Alcoa 
Aluminum Fasteners offer many advantages. They’re corrosion resistant, 
won't discolor the finished product. They’re free of burrs, with full threads. 
They’re made in fully heat-treated, high-strength alloys. You get full count 
—exactly what you order. 

You can prove it easily. Call your local Alcoa distributor now! If you’d 
like more data, and samples, just mail the coupon at right. 


VWALCOA ALUMINUM 


Aw FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 
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On-the-spot deliveries of ALCOA ALUMINUM FASTENERS! 





{ 
For exciting drama 
watch “Alcoa 
Presents’ every 
Tuesday, ABC-TV, 
and “Alcoa 
Theatre”’ alternate 


Mondays, NBC-TV 





Aluminum Company of America 
2000-E Alcoa Building, Pittsburgh 19, Pa. 


Please send me complete specification data and 
samples of Alcoa Aluminum Fasteners. 
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> Here is clear evidence that high velocity extrusion of metal has dispersed 
stringy non-metallic inclusions. The part pictured is a hinge pin for USAF’s B-58 Hustler. 
The pin on the left was machined from Als! 4835 modified bar stock. The clearly 
visible inclusions made the part unfit for service. The pin at the right is made from the same 
material, but only after it had been extruded at very high velocities by a DYNAPAK 
machine. The inclusions have been eliminated. The part is completely satisfactory. 
There is no need to change to a more costly metal, or to resort to special mill heats. 








for complete information, write, wire, or phone: 


DY NAPAK 


CONVA/IR | A DIVISION OF GENERAL DYNAMICS CORPORATION 
1243 Transit Avenue, Pomona, California + Phone: NAtional 3-1561 
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Field Report .. . 


production on them until clearance 
came from governmental regulatory 
agencies. The 24-in. line pipe order 
on which work has started will keep 
the mill in production at least 8 to 
10 weeks, according to a Republic 
spokesman. 


$10.5 Million Thiokol Order 


Continuation contract for production 
of rocket motors and plant mainte- 
nance at its Longhorn Ordnance 
Works at Marshall, Texas, has been 
awarded to Thiokol Chemical Corp. 
Company has operated the Long- 
horn Division since 1952 and is pro- 
ducing rocket motors for such op- 
erational missiles as the Falcon, 
Nike-Hercules, and Lacrosse. 


National Science Foundation Grant 
To Powder Metallurgy Conference 


Sum of $3000 has been granted by 
NSF, Washington, for support of 
an international powder metallurgy 
conference to take place in New 
York June 13-17. Conference is the 
first of its kind to be held in the US 
and is being jointly sponsored by 
the Metal Powder Industries Feder- 
ation and the Metallurgical Society 
of AIME. Grant was awarded as a 
means of fostering on an internation- 
al level the exchange of scientific 
and engineering information relative 
to powder metallurgy. 

It’ll consist of three days of tech- 
nical sessions followed by two days 
of plant visits. Papers will be read 
on the fundamentals and theory of 
powder metallurgy; dispersion 
strengthening; technology and meth- 
ods; and powder metallurgy alloys, 
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“I'd like to work here—I’ve seen Acme in 
cartoons for years!“ 
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FACING. .... another problem 





SPOT FACING operation at Monarch Rubber Company, Hartville, Ohio. These Osborn 
End Brushes—in combination with drills—are horizontally mounted in two drill 
clusters. They clean surplus rubber from bolt holes and face the area around bolt 
holes on both sides of this rubber-bonded-to-steel motor mount. Rate: 750 pieces 


per hour. 


SOLVED with Osborn power brushing 


Facing off surplus rubber inside and around the bolt holes of 
this shock-absorbing, rubber-bonded-to-steel motor mount used 
to be a production bottleneck for this manufacturer. 

Now an efficient combination setup of drills and Osborn 
Power Brushes replaces a former slow, costly drill press opera- 
tion. Production is up to 6,000 pieces per 8-hour shift with 
brush life running 18,000 to 20,000 parts. 

Your own troublesome metal finishing problems of every 
description—deburring, cleaning, polishing, precision blending 
—can be eliminated with advanced Osborn power brushing 
methods. An Osborn Brushing Analysis— made in your plant now 
at no cost or obligation—is the first step toward smoother, less 
costly production. Write for details. The Osborn Manufacturing 
Company, Dept. C-98, Cleveland 14, Ohio. 


Osbou Brus 


Metal Finishing Machines... and Finishing Methods 


SSBORX b Power, Paint and Maintenance Brushes 


Foundry Production Machinery 
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READY 
TO DO IT 
TODAY 


, < 


EQUIPPED 
TO HANDLE 
HEAVY OR 
BULKY 
SHIPMENTS 


he 


U.S.A.C. 
EXPERTS 
MOVE 
CARGOES 
QUICKLY 
AND 
SAFELY 


aL 


Offices: 
Mobile, Alabama 
Montebello, California 
Sacramento, California 
Englewood, Colorado 
Smyrna, Delaware 
Miami, Florida 
Warner Robins, Georgia 
lei i In Ai 


























Middletown, Pennsylvania 
Dallas, Texas 

Clearfield, Utah 

Norfolk, Virginia 





457 WEST FORT ST. 
DETROIT 26, MICH. 
TWX DE899 WO 3-7913 
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Field Report .. . 


materials, and application. Further 
information can be obtained from 
Metal Powder Industries Federation, 
60 East 42nd St, New York 17, NY. 


MEMOS 


by BESS RITTER 





The first man who ever shoed a horse 
and (incidentally) was the first to 
found metals such as brass, iron and 
steel from the ore, was named Cle- 
ment and lived in England up until 
the year 900 AD, according to myth. 
He was personally crowned King 
of all Trades by Alfred himself, and 
before he died on November 23rd, 
he had also become the bishop of 
Rome. 


An even greater honor was award- 
ed to him after death, for all Eng- 
lishmen who worked with heavy 
metals elected him their Saint, and 
made his day a very personal trade 
holiday which was actively cele- 
brated up until the mid-nineteenth 
century. 


Not so long ago it was believed in 
some parts of England that the metal 
hinges of old coffins dug out of old 
graveyards were precious things if 
they were removed and remolded 
into finger rings. These could pre- 
vent persons from contracting rheu- 
matism, or cure them if they al- 
ready suffered from this ailment. All 
that was necessary was to wear the 
ring on the finger. 


Such rings could also prevent and 
cure sufferers from the cramp, and 
according to some observers, elderly 
residents of sections of Lancashire 
and Somerset still wear plain metal 
“cramp rings” today for medicinal 
reasons. Some are plain, unadorned 
metal. Others are made of galva- 
nized metal. Still others consist of 
two individual hoops, which are sol- 
dered together. One hoop is zinc. 
The other is copper. 













RESISTANCE 
— Weldon 


THOMSON manufacturing capabili- 
ties have resulted in reduced costs 
on their resistance welding machines 
of long recognized quality... 


SPOT PRESS 
PROJECTION FLASH-BUTT 
SEAM HIGH-FREQUENCY 


For all AUTOMATED and HIGH- 
PRODUCTION requirements — 
either special or standard design 
— THOMSON QUALITY is within 
your budget. A quote from 
THOMSON will show you how. 


Look for our nearest representative 
in the yellow pages or contact — 


HOMSON ELECTRIC WELDER COMPANY 
161 PLEASANT STREET, LYNN, MASSACHUSETTS 
OYnen 2-7710 
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ELIMINATE GUESSWORK 


ty 
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Faster, Positive, More Accurate Inspection 


Hole locations in templates and other flat work are read accurately at the rate of 


1 to 3 holes per minute to +.001” with the Wiedemann Inspector. 


Both X and Y coordinates are read directly at the same setting with precision 
optical scanners. Work up to 36” x 42” is positioned once on the table against fixed 
locating strips. The exact location of each hole is read optically as soon as the stylus 


is positioned as shown above. 


The Wiedemann Inspector eliminates all of the slow, costly steps required with 


ordinary inspection methods. Consistent accuracy is assured. 


For full information about the Wiedemann 
Inspector, write today for Bulletin 4y-s. 


Wiedemann Inspector WwW i E D J M A N | 


0 O40 ad" 2%" MACHINE COMPAN Y 
TURRET PUNCH PRESSES 


DEPT. IA-10 @ GULPH ROAD @ KING OF PRUSSIA, PA. 


American Machinist/Metalworking Manufacturing + May 16, 1960 CIRCLE 280 READER SERVICE CARD 195 





Free Literature 


To order any of these bulletins, circle 








corr d ber imside back cover. 
7 ] li 9 1 HYDRAULIC MILLING MACHINE 
longer tool life? 

letin provides technical information on the 

matic cycle. Table has infinitely adjustable 


r — 
—Kent-Owens Machine Co, 958 Wall 
No. 3-36 for conventional and climb mill- 
ing. Features include automatic hydraulic 
7 table feed, table working surface of 64 x 
feed rate of % to 60 ipm and rapid tra- 


Want faster cutting— | MACHINES AND ATTACHMENTS 
St, Toledo 10, Ohio. 8-page illustrated bul- 
16 in. with 36-in. travel, and fully auto- 
verse rate of 300 ipm in either direction. 


2 SPECIAL HYDRAULIC PRESSES 

-St Lawrence Hydraulic Co, 22043 
Van Born Rd, Taylor, Mich. 8-page bro- 
chure illustrates and describes 14 differ- 
ent types of presses and machines includ- 
ing special designs for assembly of elec- 
tric motor stators and rotors varying in 
sizes up to 150 tons capacity; a 150-ton 
forming press engineered to form abrasive 
cutoff wheels; and other specially de- 
signed units for the plastic and automo- 
tive industries. 


3 PRECISION SURFACE GRINDERS 

—Covel Manufacturing Co, Benton 
Harbor, Mich. 4-page bulletin S60-1 pic- 
tures and gives data on Compact line of 
units from 6 x 12 to 10 x 16-in. capacity 
in both hand and power feed models. Also 
included is the new 6A cutter and tool 
grinder featuring a swiveling head that 
tilts 15° either side of center for quick 
and simple clearance angle adjustments. 


4 DOUBLE CRANK PRESSES — 

Cleveland Punch & Shear Works Co, 
2917 St Clair Ave, Cleveland 14, Ohio. 
8-page catalog SD2-60 gives details on line 
of straight sided mechanical power presses 
that feature welded steel construction and 
new streamlined design. Includes chart 
listing standard and extra features avail- 
able. 





5 ESSENTIALS OF ROTARY GEAR 

SHAVING—National Broach & Ma- 
chine Co, 5600 St Jean Ave, Detroit 13, 
Mich. 18-page reference manual (5-60-1B) 
contains basic gear production and gear 
shaving information. Line drawings and 
photos illustrate principles and considera- 
tions. Application table aids in selecting 
shaving machines for both external and 
internal gears. 
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GIN TOOL GUIDE 


Rotary Tools gives a wealth 
ou Il want to keep at your 
clicm alee -omplete ‘thats 
Tabdcigat-l Mm Cialaleliale mm Mele) team Ol ali: 
1g Tools, and Burs—gives har 
wing recommended feeds 


yn the job. Elgin “Golden C 


id of the finest carbide with ex 


ve uniformity 


lower costs 


Get your copy of this valuable, fact-packed t 


See Your Elgin Distributor or write direct ¢ 


Be 
ELGIN NATIONAL “5% )WATCH COMPANY =“ 


ELGIN, ILLINOIS “I've called you all in here because | think 


I'm worth more money—sc how about working 
harder so | can get it?” 
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Fabricator Reduces Punching Costs 
by Changing to Omega Tool Steel 


for hardnesses up to Rockwell C-59. 


This picture, taken at Dave Steel Co., 
Asheville, N. C., shows Bethlehem Omega 
tool steel punching a ¥2-in. diam hole in 
a structural angle about 34-in. thick. The 
fabricator reported that the Omega per- 
formed as though the structural steel 
were so much butter. It produced thor- 
sands of clean, burr-free holes of uniform 
size, resulting in an 18 pet reduction in 
punching costs, as compared with the 
grade formerly used. 

Omega is our “super” grade of oil- 
hardening, shock-resisting tool steel. In 
addition to being a long-wearing grade, 
Omega offers maximum shock-resistance 


Omega tool steel can be quenched in 
oil at 1625 F. It also offers the advantage 
of water quenching from 1550 F. 

TYPICAL ANALYSIS 

C Mn Si Mo V 
060 070 18 045 0.20 
Besides its use in punches, Omega is also 
ideal for calking tools, beading tools, 
shear blades and chipping chisels—in 
fact, any severe service involving drastic 
and repeated impact. 

If you would like full details on Omega 
tool steel, get in touch with your Beth- 
lehem tool steel distributor. 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Pack Hardening Tools? 
Be Sure to Use 
a Thermocouple 


When pack hardening tools to reduce 
sealing and decarburization, it’s a good 
idea to place a thermocouple in the pack, 
against the tools, to check accurately the 
time the tools are at heat. Failure to do 
so may lead to trouble. 

For example, an experienced heat- 
treater pack hardened a large-diameter 
die ring made of Bethlehem Lehigh H 
tool steel. Then he checked the hardness. 
Imagine his surprise to find it was only 
Rockwell C-48. Puzzled, he checked the 
furnace pyrometer charts. They showed 
that the recommended heating cycle had 
been followed. But why such a low 
hardness ? 

A Bethlehem contact metallurgist sug- 
gested that the die ring be rehardened, 
and that a thermocouple be inserted in 
the pack against the ring. After this was 
done, and the cycle repeated, the hard- 
ness jumped to Rockwell C-60. It was 
noted that the time required to heat the 
tool was 50 pet greater than in the first 
cycle. Thus the heat-treater had proof 
that in the initial treatment, the die ring 
was not heated long enough to reach 
proper temperature, despite the fact that 
the furnace pyrometer apparently indi- 
cated the correct heating cycle. 


Upset-forged Discs Are Easy To Machine 


Bethlehem upset-forged discs, made of Cromo-WV 
(H-12) tool steel, are ideal for aluminum extru- 
sions tooling because of the basic 5 pct chrome 
analysis, They are also economical because of 
their easy machinability, and ease of heat-treat- 
ment. They’re made with exacting care, and are 
finished in ring dies to insure good section and 
sharp edges. Moreover, Cromo-WV has good 
resistance to washing and heat checking. 
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Spray 
lubrication 
cuts metal- 
forming 
costs 


Another benefit of 
DeVilbiss total service | 


DeVilbiss WDB automatic spray 
guns are specially designed for 
cycled or continuous application 
of lubricants and coolants during 
metal-forming and machining 
operations. Durable WDB guns 
are adjustable for spray-pattern 
size, shape, and fluid volume. 
Fully automatic or manually 
operated control valves provide 
up to 60 spray cycles per minute. 
Contact your nearest DeVilbiss 
representative or write: The De- 
Vilbiss Company, Toledo 1, Ohio. 


FOR TOTAL SERVICE, CALL 


DeViLBISS 


‘ 





Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


4 HIGH SPEED SHEETING LINES 

F J Littell Machine Co, Automa- 
tion Division, 4101 N Ravenswood Ave, 
Chicago 1%, Ill. 12-page bulletin G-10 gives 
details on line with capacity to handle 
steel stock as thick as 0.020 in. down to 
0.0055-in. tinplate. Accuracy is indicated 
by its guaranteed ability to hold toler- 
ances of 0.007 in. on length and square- 
ness at speeds of up to 75 three-foot blanks 
per minute. Operation is completely auto- 


matic. 


7 UNIVERSAL MACHINE—Wiscon- 
sin Drill Head Co, 4986 N 124th St, 
Butler, Wis. 4-page bulletin 560 illustrates 
and describes the Wis-Matic which per- 
forms a variety of drilling, tapping, bor- 
ing, reaming, and spot-facing operations 
on as many as five sides of a part in one 
work cycle. Design features covered; spe- 
cifications and dimensions included. 


Rg THREAD ROLLING HEADS—Lean- 

dis Machine Co, Waynesboro, Pa. 
6-page bulletin F-99-3 which covers in de- 
tail the No. 5 and No. 7 thread roll heads, 
illustrates and describes the No. 3% 
thread rolling head which has a NC and 
NF range from 7/16 to 4% in. Design and 
operating features and specifications in- 
cluded. 


Q CUTOFF MACHINES—Modern Ma- 

chine Tool Co, Jackaon, Mich. 4- 
page bulletin 1g Mo contains information 
on automatic units that cut off, chamfer, 
groove, and form tubing and bar stock 
in a single operation. Gives production 
rates for cutting solid bar stock and tub- 
ing. Cuts bar stock up to 3 in. OD and 
tubing up to 8 in. in diameter. Also cov- 
ers hot spinning machines which cut, close, 
and weld one end of the piece. 


10 PIERCING, NOTCHING, AND 

BLANKING PRESSES—Federal Ma- 
chine & Welder Co, Warren, Ohio. 16-page 
bulletin 52200 illustrates and describes the 
WARCO line in capacities from 100 to 
800 tons. 


Tl EXPLOSIVE FORMING Propel- 

lex Chemical Division, Chromalloy 
Corp, Box 187, Edwardaville, Ill. 4-page 
technical bulletin No. 4 describes the Ex- 
plosiform process, a method of shaping 
metal parts by means of explosive energy. 
In addition to background information, 





Reduce 
small 
parts 

handling 
costs! 


Built to handle a wide variety of 
parts—sizes and shapes—the OBE’s 
versatility and rugged design make 
it a valuable asset in integrating and 
automating production line opera- 
tions. Even and continuous flow is 
provided. Costly and tedious manual 
operations are eliminated. 


Special Features Include : 


High-speed feeding of a wide range 
of part sizes and shapes. 

Variable discharge track height. 
Variable speed drive to meet ma- 
chine demands. 

Large storage capacity. 
Automatic feed controls and spe- 
cial orientation devices available. 
Right- or left-hand discharge to 
suit your needs. 

Rugged construction — standard 
components. 

Ease of maintenance—all parts 
readily available. 


Write for complete details on the 
new RCA Orienting Belt Elevator. 
Also ask about RCA’s full line of 
automatic feeding equipment. 


Tmk(s) & 


RADIO CORPORATION 


of AMERICA 


INDUSTRIAL AND AUTOMATION DIVISION 


The plant’s shut down so that program is 


‘ 


12607 Arnold Avenue * Detroit 39, Michigan 


on tape.’ 
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Milford Rivet & Machine Company reports... 


Precision Parts Ground 
20 TIMES FASTER 


when put on the No: 18 Blanchard 


)M PANY 
/ULS.A 


BLANCHARD). 
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a 


GOSS 


perform one to three 
operations in sequence 
or simultaneously ... 


‘a 
De LEEUW 3 


AUTOMATIC CHUCKING 
MACHINES 
| 3 


TO CUT PRODUCTION COSTS.. 


More completely finished parts 
at the pom | of the day with no 
partly finished pieces lying 
around is the regular accom- 
plishment of Goss & DeLeeuw "1- 
2-3" chuckers. It means complete 
finishing on one, two or three 
ends simultaneously or in se- 
quence without tool resetting, 
rechucking or parts handling. 
Machining operations may in- 
clude boring, facing, turning and 
threading. 


Change over from job to job is simple. 
Cost-cutting is assured on long or short 
runs. Goss and DeLeeuw Chucking Ma- 
chines are the only standard machines 
of their type which operate the “1-2-3” 
way to reduce costs per piece and step 
up the number of pieces per hour. 


200 


Investigate the opportunities offered by these machines on 
your production by sending samples of your work for time and 
cost estimates—Ask for illustrated descriptive literature. 





Free Literature 


To order any of these bulletins, circle 


di h,. 


corresp g inside back cover. 





advantages and applications are listed as 
well as materials and products for which 
the process has been perfected. Section 
discusses five ways in which the Division 
works with the fabricator to develop the 
forming method best suited for his pur- 
pose. 


12 “CUT-MACHINING”—Wallace Sup- 
plies Mfg Co, 1304 West Diversey, 
Chicago 14, Ill. 28-page catalog describes 
and illustrates process in which both cut 
ends of metal rods, angles, channels, I- 
beams, and solid bar stock are cut clean 
with circular abrasive saws, eliminating 
secondary operations in many instances. 
Line includes modular, combination cut- 
ting and deburring, swing type, Rotator, 
Roll-A-Round, and a complete line of 
bandsaw machines. 


TOOLS AND ACCESSORIES 


1 THREADING TOOL National 

Acme Co, Threading Tools Division, 
170 E i181et St, Cleveland 8, Ohio. 8-page 
illustrated bulletin DV-1 covers application 
of the new 5-chaser Vers-O-Tool, available 
in a wide range of sizes. Evaluation of 
use of this tool as it relates to producing 
threads on pieces having flats, keyways, 
slots, for drilled holes is outlined. Specifica- 
tions and data are given for ordering the 
tool for either revolving or non-revolving 
spindles. 


1 DEEP HOLE DRILLS— Pratt & 

Whitney Co, Charter Oak Blvd, West 
Hartford 1, Conn. 4-page circular 638 
3-60-5B presents illustrated data on drills 
for critical jobs. Solid carbide or carbide- 
tipped drill tips operate at speeds of 
8000 rpm and higher. Irregular pieces, 
very large pieces, and high-strength, high- 
temp alloys can be drilled to diameter 
tolerances within a few ten-thousandths 
of an inch with minimum drift; secon- 
dary hole-sizing operations are eliminated. 


15 CUTTING OILS—E£astern Machine 

Screw Corp, Truman & Barclay Sts, 
New Haven 6, Conn. 4-page H & G Cutting 
Oil Chart is compiled as an aid to help 
select the proper grade of cutting lubricant 
for various materials; it presents the 
recommendations of all of the leading 
oil companies. 


“But boss—only yesterday you bawled me 
out for being a clock-watcher.” 
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Toronto 
Ajax 1395 


Detroit 
JOrdan 6-4767 Cleveland 
Chicago ACademy 1-6440 
COlumbus 1-7199 
Youngstown 


STerling 8-9661 
Seattle 


MUtual 1997 


 mewueiiric 
TRinity 1-2520 
y and 
EAst 18844 
San Francisco 
Uno 9-3050 


: & 
Erie 
GLendale 5-9604 
Los Angeles 
LUdlow 9-3453 
and 
ANgeles 9-7304 ae 
New Haven 


MAine 4-2375 
Denver - 


BElmont 3-2333 


and future customers! — Phiaieoi 


GArfield 6-6520 


Houston 


Parkview 3-3521 
Atlanta Trenton 


TRinity 5-8196 Nashville OWen 5-6205 


and 
CEdar 3-2361 CYpress 2-7016 


Whether you want information on an application, or va MECHA 
service on an existing installation, the Ajax Magnethermic wai MAGHETHERMIC 
man can give you assistance. He knows induction heating ; \ 


and melting. AJAX ELECTROTHERMIC I 


induction heating is our only business! 


GENERAL OFFICES................P. 0. Box 639 


Youngstown 1, Ohio 


a ef al—14al-idaallo TRENTON DIVISION 920 Lower Ferry Road 


Trenton 5S, New Jersey 
CORPORATION YOUNGSTOWN DIVISION...3990 Simon Road 
Youngstown 1, Ohio 
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Free Literature 


To order any’ of these bulletins, circle 


corresponding number inside back cover. 


16 OPTICAL COMPARATORS—Jones 
& Lamson Machine Co, Springfield, 
Vt. 22-page booklet (form LO-5921) tells 
what the comparator is, what it does, and 
how it does it. Examples of functions 
illustrated and described; applications dis- 
cussed. 


17 “GAGING SHORTCUTS” — Hi-Pre- 

cision Grinding Inc, 929 Baker St, 
Costa Mesa, Calif. 4-page booklet pictures 
and explains new approaches to gaging 
problems. Shows suggested uses of Del- 
tronic Tenth Plug gage kits and Precision 
Micro-Ball gage kits. Information given is 
applicable to most other types of gages. 
Methods of shorteutting tedious produc- 
tion and inspection jobs illustrated. 





1 THERMOCOUPLE ASSEMBLIES— 

Minneapolis-Honeywell Regulator Co, 
Wayne and Windrim Aves, Philadelphia 
44, Pa. 40-page catalog G100-1 describes 
over 100 complete thermocouple assemblies 
in detail including specifications, dimen- 
sions, photos, new lower prices, and order- 
ing information. 


1 AUTOMATIC RECESSING TOOL— 

Madison Industries Inc, PO Box 1137, 
Providence, RI. Brochure provides data on 
tool that cuts recesses to exact depth, 
width, and position in one operation. It 
will complete a recessing job in 3 to 7 
seconds. 


20 INTERNAL SPLINE GAGE—Com- 

tor Co, Waltham 54, Mass. Bulletin 50 
describes features and applications of Com- 
torplug expanding plug gage equipped for 
between-pins gaging of internal splines 
and gears as quickly and easily as gaging 
plain round holes. 


21 PRESSURE AND TEMPERATURE 

RECORDERS—US Gauge Division 
of American Machine & Metals Inc, Seil- 
ersville, Pa. 8-page catalog 800 illustrates 
and describes design and construction 
features of these instruments. Pressure and 
temperature elements discussed; specifica- 
tions and dimensions included. 


! 

Columbus Die-Tool can help! 22 CARBIDE GRADES — Wesson Co, 
1220 Woodward Heights Blvd, Fern- 

° . ‘ ° | dale 20, Mich. 4- Technical Data Pa- 

Many leading companies all over the United States are now avail- sie GROSS Geveaibis voslien deaia of 


ing themselves of our creative engineering staff, modern plant and equip- Wessonmetal cemented straight-tungsten 





and compound carbides. Table indicates 


ment, to design and build their special tools, jigs, fixtures and machines. 
Over 50,000 square feet, filled with precision production equipment, 
enables us to build fine tools and special purpose machines to your exact- 
ing requirements. Increase the efficiency of your operation with special 
tools that do the job better—faster—more economically . . . designed 
and made by Columbus Die-Tool. 


FREE: New brochure listing complete facilities and equipment. Write today. 





™5 AND MACHINE COMPANY 


—) P.O. BOX 750 * COLUMBUS, OHIO 
SERVING INDUSTRY SINCE 1906 


Designers and manufacturers of 
digs ¢ Fixtures ¢ Special Tools « Units 
for Machine Tools ¢ Builders of “What this one needs is an operator with 
Machine Tools Complete more moving parts.” 
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STOP TEARING YOUR HAIR 


because Motor Burnouts are slowing production 


...3-Phase Motors with built-in 
KLIXON PROTECTORS 


e Permit Maximum Motor Output 
e Reduce Costly Down Time 
e Eliminate Motor Burnouts 


Will the life of your 3-phase motors equal that of the equipment in which they 
are installed . . . or will they burn out causing unnecessary down time and costly 
production delays? 

You can be sure of full motor life by specifying on your equipment and replace- 
ment motor purchase order, ‘“‘these motors to include KLIXON Protectors.” 

The advantages to you are . . . safe maximum motor output under all operating 
conditions . . . simplified motor controls . . . reduced motor repairs and replace- 
ments . . . reduced costly production down time due to motor burnouts. 

Built in by the motor manufacturer, they safeguard your motors and prevent 
overheating and burnouts caused by the following conditions — 

Prolonged overloads, unbalanced voltage, stalling, failure to start, increased 
— temperatures, lack of ventilation, plugging or reversing duty, and single 
phasing. 

KLIxON-Protected Motors are now available from your motor supplier. Specify 
and use motors with KLIxon Inherent Overheat Protectors. The savings obtained 
more than offset the slight additional cost. 

Bulletin PR-1243 gives the complete story. Write for your copy, today. 


~~ TEXAS INSTRUMENTS 


INCORPORATED 


METALS & CONTROLS DIVISION 
® 5605 FOREST STREET e ATTLEBORO. MASS. 


Spencer Products: Kiixon® Inherent Overheat Motor Protectors « Motor Starting Relays * Thermostats « Precision Switches ¢ Circuit Breakers 
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This shop cuts costs by 


using STANICUT Oil 1 


Machin @S Shank Manufacturing Company, Chicago, cuts production 

costs three ways by using Stanicut Oil 137 BCS. (1) 

seven metals, The 15 Warner & Swasey Lathes are never down for change 
one plastic of cutting fluid when the metal being worked is changed. 

i ‘ There’s no time lost with shutting down, cleaning up and 
with this one changing oil. (2) There are no losses from the use of the 


cutting fluid 


wrong cutting fluid. (3) Floor space is used for produc- 
tive machinery instead of being tied up as storage space 
for barrels of different cutting fluids. 


Titanium, brass, alloy steel, aluminum and seven grades 
of Stainless plus Teflon plastic are all worked on the 
machines. Latest equipment, a reputation for good work, 
experienced operators and on-time delivery keep business 
coming to Shank. Sranicut Oil 137 BCS helps Shank 
hold down manufacturing costs. 


Does cutting costs with a cutting fluid interest you? Let 
one of Standard Oil’s experienced lubrication specialists 
show you how Sranicut Oil 137 BCS can do it. Call the 
Standard Oil office nearest you in any of the 15 Midwest 
or Rocky Mountain states. Or write Standard Oil Company 
(indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


Quick facts about STANICUT O/L 137 BCS 


@ Has excellent extreme pressure properties. Ideal for low ma- 
chinability steels. 


Commercially pure AMS 4921 Titanium oxygen injector @ Has medium-low viscosity. Low enough for rapid, cooling flow. 
nozzle gets an inspection from Frank Kruppe, Shank High enough to avoid “fogging”. 
president (right), and Standard Oil's Henry Krueger. . . . . 

_ o 
Stand Wiusner eradiies Ghash eheet etth techatel’ sere- : ee to aluminum, titanium and all steels, tools and 
ice on cutting fluids and lubrication. Hank has the ex- a 
perience for this work, He's been doing it for six years. @ Sterile, non-irritating and non-toxic, 
He has an engineering degree from Illinois Institute of : . su: 

le f nal + 

Technology and has completed the Standard Oil Sales 9 Suitable for many operations—tapping, hreading, drilling, gear 
Engineering School course. Shaving, broaching, etc. Gives excellent tool life. 





“Miking up" one of the 
pieces Shank produces, 
Frank Kruppe shows 
Hank Krueger quality of 
work turned out using 
STANICUT Oil 137BCS. 











NOW! PUNCH BOTH ROUND AND 
SHAPED HOLES WITH ONE UNIT 


New STRIPPIT “CJ” combines the best features 
ef all other punching units, yet it costs no more 


than ordinary round-hole units. 


Here’s greater versatility than ever be- 
fore in a self-contained hole punching 
unit. STRIPPIT “CJ” holders and die 
bases are keyed to take shaped parts. 
And you pay no more for the“CJ” unit 
than any competitive round hole unit. 

If your current metalworking require- 
ments call for round holes in anything 
up to 4” mild steel, the STRIPPIT 
“CJ” fills the bill. But let’s say you 
get a future job that requires obround, 
square or rectangular holes. Simply 
substitute the proper shaped punches, 


punch guides and die buttons. They’re 


waces STRIPPIT inc. wavaiie 


200 Buell Road ¢ Akron, New York 





5 
‘ OF 
¢) 


i 
| Aude 
ia 


j 


always in stock. You save the cost of a 
complete new unit or the inconven- 
ience of returning your existing unit 
to the factory for keying. 

Of course you get the same quality 
which has made STRIPPIT famous for 
35 years. Holders are metallurgically 
correct for their punching range. And 
a far superior one piece shoulder head 
punch is standard in both the round 
and shaped series. 


Write now for full information and 


‘prices on the new time-saving, money- 


saving STRIPPIT “CJ”. 


iw 


“sraie® 





Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


workpiece materials, types of operations, 
Wessonmetal grades that should be 

and ranges of cutting speed that should 
be specified for optimum machining opera- 
tions. 


HEAT TREATING AND WELDING 


23 WELDERS—Miller Electric Mfg Co, 

Appleton, Wis. 12-page booklet, “A 
Full Line of Fine Welders,” illustrates and 
describes 40 different models together with 
accessories and controls. 


2 ELECTRODES—Arcair Co, PO Boz 

481, Lancaster, Ohio. Literature 
covers special electrodes used with the 
Arcair process. Lists the different types 
available for use with Arcair torches, 
and recommended current setting for weld- 
ing machine. 


25 RESISTANCE WELDS—Taylor-Win- 

field Corp, Warren, Ohio. 24-page 
bulletin SP-18 contains pictures of 268 
welded products and 20 photos of welders. 
Case histories demonstrate how resistance 
welding machines are selected or specially 
engineered for needs of particular welded 
products. Types of welding are shown— 
spot, seam, projection, arc, flash-butt, up- 
set-butt; also metal gathering. 


2 RESISTANCE WELDING ALLOYS 

—Air Reduction Sales Co, 150 E 42nd 
St, New York 17, NY. 24-page catalog 
1308 on Tuffaloy welding tips, tip holders, 
and alloys utilizes the new RW taper 
numbering system for specifying spot- 
welding tip size as proposed by the Re- 
sistance Welding Alloy Association. Shows 
new holders in straight, offset, close- 
coupled, and universal styles. Also covers 
bar stock, castings, forgings, welding ac- 
cessories, and alloy standards. 


2 PRINTED CIRCUIT BOARD SOL- 
DERING SYSTEM—Radio Corp of 
America, Industrial & Automation Division, 
Bldg 15-1, Camden, NJ. Catalog A. 1090 
gives details on the RCA automatic system 
which handles single-sided printed circuit 
boards in a wide range of sizes at speeds 
of up to 600 finished assemblies per hr. 
Requiring only one operator to load and 
unload the assemblies, the system applies 
the flux, preheats the board, solders the 
assembly, and cleans off excess flux. 


| 
“1 could have sworn the man said that ma- 
| chine would do the work of three men.” 


In Canada: Strippit Tool ~& Machine Company, Brampton, Ontario. 
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Counters Provide 


Accurate, Automatic Method 
for Measuring Length 


Accurate lineal measuring and recording can plug many of 
those hard-to-find loopholes in cost and production control. 


The method . . . Veeder-Root Counters with modern on- 
the-spot indication, readout and automatic length control 
— stopping profit give-away from old-fashioned measuring! 


@ Worm Driven Counters .. . complete measuring unit using 
groove, plain faced, knurled or rubber faced friction wheels 
which revolve as material passes under them. Indication 
in yards, feet, meters or other units as required. 


Count/Pak Measuring . . . electric and electronic counters 
actuated by pulses through a photohead feeding into an 
electromagnetic counter. Ideal for non-eontact measuring. 


Mechanical Length Control . . . predetermining counters 
actuate stop motions or signals when required lengths are 
reached. Control is automatic, measurement is exact. 


Electronic Length Control . . . high speed predetermining 
counters for non-contact measuring. Counters actuated by 
pulses through a photohead, easily engineered for special 
applications, 300,000 counts per minute and sequential 
stops of 10 or more can be provided. 


Let Veeder-Root help you countrol length — and cost! 


A Veeder-Root engineer will gladly survey your needs and 
recommend the specific type of counting device for accurate 
lineal measuring; or standard counters are available through 
your local Veeder-Root Distributor. Call or write today for 
complete information. 


May 16, 1960 


KR veeder-Root high speed predetermining counter 


is used to provide automatic length control on fo 


coil winding apparatus for the electronic industry. 








Lineai Measuring Counters 
can be used for 
« Metal « Thread « Wire « Braid 
« Plastic Film « Rubber - Leather 
e Paper « Yarn « Cloth « Tubing 
and all roll goods 


Quick reset, high 
speed predeter- 
mining counters. 


Electric and elec- 
tronic predeter- 
mining counters. 


Count/Pak elec- 
tric and electronic 
counters. 


Lineal measuring 
(worm driven) 
counters. 








Veeder-Root 


HARTFORD 2, CONNECTICUT 


"The Name that Counts’ 


New York + Chicago « Los Angeles « San Francisco « Seattle 
St. Louis * Greenville, S. C. « Altoona, Pa. » Montreal 


ve 0-26 


Offices and Agents in other principal cities 


CIRCLE 293 READER SERVICE CARD 


207 








CAST STEEL BASE PLATE RECESSED CENTER FOR LEVELING SCREW 


UNISORB VIBRATION CONTROL PAD 


UNISORB 


) me 


UL” Machine Mount 


..fOr machines with built-in 
leveling screws 


The new model “UL” Unisorb Level-Rite 
Mount has been developed specially for use 
under machines with their own leveling screws. 

It combines a Unisorb vibration control pad 
with a cast steel base plate having a recessed 
center to accept the leveling screw. The 
Unisorb Level-Rite “UL" eliminates all need 
for anchor bolts or lag screws, and machines 


Pad reduces transmitted vibration up to 85%, 
allows higher machine speeds, cuts noise and 
lowers building maintenance. 

Unisorb Level-Rite “UL” is available in a 
range of sizes and loadings, and with high or 
super density Unisorb — to meet all require- 
ments. Ask about this mount — or any one 
of the other Unisorb Mounts — from your local 
distributor or write direct. 





can be moved whenever needed. The Unisorb 
Se Unisorb Mounting 
Pads 
al Unisorb pads are the 
basic vibration con- 
trol unit, identified by the red centers and 
brand mark. Available in a wide range of den- 
sities and thicknesses for proper application. 
Saves up to 80% in installation time and costs. 


Unisorb Level-Rite 200 

Unisorb Level-Rite ‘“‘Jun- 

ior” has been especially 
designed for light machines, air conditioners, 
business machines and similar equipment. 
A low cost, precision leveling device and vibra- 
tion control unit, with loading limit of 200 Ibs. 
per unit. Ideal for original equipment. 





Unisorb Level-Rite 

Mount 

Unisorb Level-Rite 

is a universal, self- 
contained leveling device for ali types of ma- 
chines. Fast, simplified way to achieve and 
hold precise level. Available with exclusive 
screw-post design or as a basic mounting 
plate for use with built-in leveling devices. 





Remember — to simplify installation, 
improve performance and control 
vibration... 


UNISORB MOUNTS 
MAKE THE DIFFERENCE 


... for all types of machines from lab- 
oratory equipment to giant presses. 
Ask for a Money-Back Trial... Now! 


UNISORB 


Division of The FELTERS Company 
Sales Offices in New York, N.Y 


UNISORB 200 SOUTH STREET, BOSTON 11, MASSACHUSETTS 


« Chicago, Ill. « Detroit, Mich. « Upper Darby, Penna. « St. Louis, Mo, 
Taylor Felt & Supply Co., San Francisco, Calif. « Acorn Mfg. Co., Los Angeles, Calif 


Please send me a Unisorb Sample and Free Book. 


LL A SL ST SN eS me 
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corresponding number inside back cover. 


PARTS AND MATERIALS 


2 STAINLESS STEEL—Republic Steel 

Corp, 1441 Republic Bldg, Cleveland 
1, Ohio. 40-page booklet Adv. 1124 covers 
chromium-nickel types, 300 series. Con- 
tains general information and _ technical 
data on corrosion resistance, fabricating 
and joining methods, care in fabricating 
and finishing, tables of mechanical and 


physical properties. 
29 INSTRUMENT COMPONENTS — 
Actuator Products Corp, 40 Nashua 
St, Woburn, Maas. 12-page booklet de- 
scribes and gives detailed specifications on 
the firm’s Apcor lines of 12-speed in- 
strument drives, geared adapters, tacho- 
meters, plus single and double gear-boxes. 
Flexible shaft and clutch assemblies also 


described. 
30 BASIC CLUTCHES—Formsaprag Co, 
23601 Hoover Rd, Warren, Mich. 4- 
page condensed catalog FS-859 covers four 
basic series of general purpose clutches for 
indexing, backstopping, and over-running 
applications. Series covers a complete range 
of sizes and torque capacities from 50 
Ib-in. to 136,500 lb-ft; they range in size 
from 0.250-in. bore dia to 12 in. 


31 INDUSTRIAL PLASTICS—Polymer 

Corp of Pennsylvania, 2140 Fair- 
mont Ave, Reading, Pa. 12-page booklet 
covers Polypenco plastics. Contains prop- 
erty and application data on mill shapes 
of nylons, TFE fluorocarbons, polycarbon- 
ates, chlorinated polyethers and _  cross- 
linked polystyrene available. Information 
on Fluorosint, a new TFE base resin is 
included as well as data on nylon pressure 


hose and tubing. 
32 STAINLESS ANALYSES SPECS 
CHART—Peter A Frasse & Co, 17 
Grand St, New York 18, NY. 8-1/2 x 1l-in. 
revised Data Chart, Sec A, No. 1, provides 
analyses specifications for 58 different types 
of stainless steel. Covers all 40 standard 
AISI grades plus 18 specials including 
precipitation hardening grades 17-4, 17-7, 
and 15-7 MO. Nearest corresponding SAE 
aid AMS designations are cross-indexed 


with AISI grades. 

33 INDUCTION MOTORS General 
Electric Co, Schenectady 5, NY. 14- 

page illustrated bulletin GEC-1049 contains 

information on Tri-Clad 55 motors, single 

and three-phase, from 3/4 to 150 hp. Ap- 


“Burton .. . marry the girl . . . we'll give you 
a week with pay . . . let's get it over with and 


get some work donel!” 
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Dispenses all 
lubricating oils 

up to 25,000 SSUV 
at 100° F. 


ALEMITE OIL-Mi 


Now/ Automatic Lubrication for: 


Heavy. any 0 bull gears / 





Hea avily loaded plain bearings! y 





Heavy-duty chains! 





mpavy- ony shdes and ways/ 


Largest size antt- hiction bearings. / 


Now even your heavy-duty bearing surfaces can be 
lubricated continuously and automatically with 
the required high viscosity oils! An exclusive new 
“Thermo-Aire” feature on Alemite’s Oil-Mist Sys- 
tem preheats incoming air. This preheated air 
permits the atomization of the heaviest straight 
mineral oils. 


The “Thermo-Aire” unit brings all the advan- 
tages of Alemite Oil-Mist to heavy-duty lubrica- 
tion. You get automatic, continuous lubrication 


1850 DIVERSEY PARKWAY, CHICAGO 14, ILLINOIS 


American Machinist/Metalworking Manufacturing 


* May 16, 1960 


... eliminate guesswork, cut oil consumption (up 
to 90%). You prevent product damage caused 
by oil drippings, extend bearing life, eliminate 
waste, save manhours, get greater safety, elimi- 
nate machine downtjme and reduce the number 
of lubricants needed. 

Write for a Free Catalog, or see your Alemite Representative 


a ee 


| RPIVISION 
~—STEWART-WARRER 


¢ ‘ ior ey, sees we eee 2 
Excellence; €CORPORATIO 
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Free Literature 
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corresponding number inside back cover. 


plication chart gives types recommended 
for various loads and ambient conditions. 
Tables give dimensions, prices, character- 


istics, and performance data, ordering 


R instructions, modifications, and accessories. 
fe | 34 ELECTRO-MECHANICAL CON- 
| TROL SYSTEM—Seneca Falls Ma- 

: | chine Co, Electronica Division, 12 Fyfe 
Bldg, Seneca Falls, NY. 6-page catalog 

| EE-1008 illustrates and describes systems 

with the and components for use on a wide variety 
| of production machinery. Contains in- 

formation on point-to-point control sys- 


tems, speed control systems, and fractional 
horizontal optical jig borer and integral horsepower servo systems as 
well as system components. Typical ap- 


plication setups pictured. 


STEPPING MOTOR—Ledez Inc, 123 

increased Made in Switzerland 35 Webster St, Dayton 2, Ohio. 4-page 
Measurement in inches bulletin G-360-1 pictures and provides in- 

ACCURACY formation on the Digimotor, a compact 
motor and indexing device. Features in- 
clude exceptionally high reliability and 


VERSATILITY ; 3 high-torque-to-size ratio. Covers uni-direc- 


q tional and bi-directional models, with and 
; nd . F without detent. Complete torque chart in- 
‘PRODUCTIVITY i 4 cluded. 


Ki.) PROMET BRONZE — American 

Crucible Products Co, 1337 Oberlin 
Ave, Lorain, Ohio. 16-page brochure in- 
cludes general information and technical 
data on bearings, bushings, bar stock, 
and babbitt metal. In addition to describing 
Promet alloys, six pages cover specifications, 
chemical composition, and mechanical prop- 
erties of brass and bronze casting alloys, 
and manganese and aluminum bronze 
alloys. 


37 SNAP-LOCK LIMIT SWITCH — 

Electrical Controls Division of Na- 
tional Acme Co, 170 E i8ist St, Cleveland 
8, Ohio. 16-page illustrated bulletin EC- 
SL260 describes and pictures the new SL-2. 
Covers design features, functions, applica- 


+ © Automatic positioning can be changed instantly tions, specifications, parts lists, actuating 
to manual operation cams, and operating levers. 
© Projected optical setting — direct reading to .00005" 38 NEW GEARING SYSTEM—Illinois 
for linear motions and 1 sec. of arc for built-in rotary table. pattie gong gee por Bed 
Linear optics provided with adjustable zero reference Abas grcatiia Bite, on tadienss cae 
¢ Simplified controls functionally arranged for Ft EL — al of tncenaltivtay v0 
. . oO 0 ° ars r 
te st cape speed sae efficiency through a ratio range from 3:1 to 400:1. 
e 3’ di eter boring spindle Description of the gears and the system's 
+ i ae d ity: table size 3934" x32"; 29%” cross travel; relation to other types of face-gearing is 
ncrease capaci y: aw ve 78 ’ 8 ? included. Depending on materials, these 
235%" longitudinal travel; 25% vertical travel gears can be made in a wide range of 
e Hydraulic feeds and infinitely variable spindle speeds 


© Rear support optional 








MBI has engineers available for consultation, guarantees 

service by factory trained staff, and stocks spare parts 

in New York.—Join the long list of leading aircraft and 

manufacturing plants throughout the United States which 
are using the horizontal optical jig borer. 





Demonstrations upon request 
at our conveniently located 


~ demonstration centers. 


AY) Ge = ae Be Op. 4 0) - Mra 0, 8 oO) ae Od 








S 
4 DIVISION OF MACHINERY BUILDERS, IN‘ tine — FD 


475 Grand Concourse, Bronx 51, N. Y. 


Swiss Accuracy plus U.S. Know-how | “Another month like the last, and we'll be 
| in business! “ 
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SHARON Ouchy STEEL 


John Shragg, 


Cor, 


says 


Steel 


” 





> 





, Foreman of the 
Ekco Products Company 
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we have found we can always rely on the Sharon 


foreman at Ekco Products Company’s Massillon, Ohio, plant. “For consistently 


“Modern utensil design calls for rea! workable stainless 
he continues, “ 








“We have learned to rely on Sharon for 
top quality Stainless Steels” 
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From this Wider Range of 
COLD HEADING MACHINERY 


Select the Type and Size that fits your Purpose 


‘ ‘ r 
t ASTER HI-PRO U 

’ HEADM PROG 

\ aeue’ c RANK S.D.D.S. CRANK S.D. 

wer ; 6.085 a 0.8.5. ROD 0.D.D.s, Rob 


+ 


THE 
WATERBURY 
FARREI 
FOUNDRY AND 
MACHINE CO 
DIVISION OF 
TEXTRON INC 
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Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


diameters for light or heavy loads, in- 
cluding hardened steel pinions and gears 
for power transmission. 


39 EXTRUDED STAINLESS SHAPES 

—H M Harper Co, 8200 Lehigh Ave, 
Morton Grove, Ill. 16-page booklet includes 
photos of 38 different shapes the company 
has produced under the Ugine-Sejournet 
process. Standard tolerance and complete 
specifications on a wide range of metals 
regularly extruded, as well as a glossary 
of extruded shape terms included. 


ALUMINUM MILL PRODUCTS— 

Harvey Aluminum, 19200 S Western 
Ave, Torrance, Calif. 12-page technical bro- 
chure reviews full range of shapes, sizes, 
and alloys available in primary aluminum 
pig, ingot, and billet and in wrought 
aluminum mill products. Metallurgical 
tables and design information included. 
Light and heavy press extrusions, press 
forgings, hand forgings, impact extrusions, 
pipe, tubing, and other commodities listed 
with product applications and alloy chaiac- 
teristics. 


41 HOT WORK TOOL STEEL—U4d- 

deholm Co of America Inc, 155 E 44th 
St, New York 17, NY. Illustrated booklet 
describes UHB Calmax, an air or oil harden- 
ing chromium-tungsten-cobalt steel especial- 
ly recommended for hot pressing dies, 
mandrels, extrusion dies, die casting dies 
for copper, brass, and similar alloys with 
high melting temperatures wherever the 
highest hardness and wear resistance must 
be retained through elevated production 
temperatures. Discusses characteristics and 
uses, gives details on treatment in forging, 
annealing, stress relieving, hardening, and 
tempering. 


42 MOTORS AND RELAYS—Barber- 
Colman Co, Rockford, Ill. 4-page 
Quick Reference File illustrates and gives 
typical specifications on complete line of 
ac and de fractional horsepower motors, 
tachometer generators, and ultra sensitive 
relays. Lists rated hp, dimensions, special 
features, and typical applications. Motors 
are available in a variety of voltage 
ranges, styles, and specifications. 


4 STAINLESS STEELS — Vanadium 

Corp of America, 420 Lexington Ave, 
New York 17, NY. Brochure covers the 
history of stainless steels from the ex- 
periments of Vauquelin, Stodart, and 
Faraday in the late 18th and early 19th 
centuries through the first large scale 
production of stainless steels in the US 
and in England, to the development of 
the stainless steels we use today. Includes 
a chronology of the development from 
1797 to 1933. 








“Simpson would like to ask for a raise.” 





“$3,000 DOWN THE DRAIN!" 


“Get rid of that DUST!”’ 


“The boss was sore and I was on the spot. 

“He shoved the report from the efficiency engineer at me. I read it: 
"Yearly loss due to machine wear, misalignment and down time... 
$3,000. Major cause . . . abrasive dust.’ 

“The boss pointed his finger at me, ‘Get rid of that dust and get rid 
of it fast!” 


Now, it was my problem, and I was on the spot. 
“First thing I did was to check into a central dust collecting system. 
But the lowest bid I could get was $8,000. Too much. 

“Then I came across a Torit ad, offering economical portable dust 
collectors. 

“Two days after my call Torit engineers showed me how in only 
one week they could install a portable, unitized Torit Dust Collector 
at each of our eight grinders, trapping dust right at its source— 
cleaning the air throughout the entire plant. 

“Total cost? Only $2400.00. That’s a $5,600.00 saving over the 
lowest priced central system. 

"You guessed it—we installed the eight Torit Collectors.” 


Torit solved my problem 


“This year when we received our report it read: ‘Loss due to machine 
wear, misalignment and down time... $340.00.’ 
A saving of $2,660. 

“This time the boss was all smiles. He slapped 
me on the back, ‘Charlie, you did a fine job get- 
ting rid of that dust. Frankly, I didn’t think it 
could be done with such a small investment.’ 
“Now there’s a pretty nice fellow to work for. 
“If you’ve got a dust problem, or are about to 
have one, write the Torit people. They’ve manu- 
factured and sold more dust collectors than 
anyone else in the U.S.A. Chances are they can 
help you the way they helped us.” 


T © R I ah manufacturing company 


Dept. 411, 1133 Rankin St., St. Paul 16, Minn. 
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MOORE ROTARY TABLES 


For angular spacing jobs so precise you could never handle them before 


Reads direct to 1 sec. 


Total error 
in any position: 
2 sec. 


All points in 90° increments, from zero te: + 1 sec. 
All points in 18° increments, from zero to + 11 sec. 
All points in 2° increments, from zero to + 1% sec. 
Worm accuracy—"% sec. 
Repetition of settings—'2 sec. 
Total error in any position—2 sec. 
2 sec. = 0.00005” (2 tenth) on 10” dia. 


Now...with this new No. 2 Moore Ultra-Precise 11-inch 
2 sec. Rotary Table—you can provide the closest preci- 
sion angular spacing needed today. It reads to 1 sec. and 
has an overall performance accuracy of + 2 sec. through- 
out the entire 360°. It is being w idely used in angular 
locations for guidance systems. A nondisengageable, 
thread-ground worm, combined with the accurately 
spaced teeth of its mating gear, makes this extreme preci- 
sion possible. Loss of accuracy, due to repeated throwing 
in and out of the worm, is eliminated. 





| cd-rs etme lla -len ah ce > et - 1 om 


Total error 
in any position: 
6 sec. 


All points in 90° increments, from zero, + 1% sec. 
All points in 18° increments, from zero, + 2 sec. 
All points in 2° increments, from zero, + 4 sec. 

Worm accuracy—2 sec. 
Repetition of settings—1 sec. 
Total error in any position—6 sec. 
6 sec. = .00015” (1% tenths) on 10” dia. 


This popular No. 2 Moore Precision 11-inch Rotary 

Table has an overall performance accuracy of + 6 seconds 
throughout the entire 360°, and reads direct to 5 sec. It is 
being “used successfully by leading companies on gov- 
ernment-sponsored precision jobs never before accom- 
plished. You can use this rotary table for countless preci- 
sion spacing applications on jig borers and jig grinders. 

> * * 

Write today for descriptive literature about the Moore 

2 sec. Ultra-Precise and 6 sec. Precision Rotary Tables. 


Accuracy assured by interferometric inspection and cali- 
bration, the first time industry has used light-wave measur- 
ing methods for precise division of the circle. 

These rotary tables are accurate in either horizontal or 
vertical position. Further applications are possible by using 
the table in conjunction with its companion unit, Model 
No. 2 Sine Plate. 

MOORE SPECIAL TOOL COMPANY, INC. 
738 Union Avenue, Bridgeport 7, Connecticut 


ADD (, TO YOUR TOOLROOM 


JIG BORERS « JIGGRINDERS + 
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PANTOGRAPH WHEEL DRESSERS 


* PRECISION ROTARY TABLES + HOLE LOCATION ACCESSORIES 
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Clearing Division, US Industries Inc, New 
York, has elected John R Bartizal presi- 
dent. He had been associated with the 
company for ten years when he resigned 
in 1954 as executive vice president to 
accept the post of board chairman and 
president of Benjamin Electric Manufac- 
turing Co, Des Plaines, Ill 


National Automatic Tool Co, Richmond, 
Ind, has appointed Eugene Makie vice 
president, manufacturing. Formerly gen- 
eral manufacturing manager of Curtiss- 
Wright Corp’s Utica Division, he replaces 
A B McCrea who has been named vice 
president, finance ’ 


NAMES IN THE NEWS... 


General Motors Corp has appointed 
Frank O Riley general manager of 
the Ternstedt Division, Detroit manu- 
facturer of automobile hardware. 
Formerly director of engineering 
and sales, he succeeds the late Leo 
R Schreiner. 


Lockheed Aircraft has named Burt 
C Monesmith corporate vice presi- 
dent, manufacturing, a newly estab- 
lished position for company-wide 
guidance on production functions. 
Appointed to succeed Mr Monesmith 
as vice president and general man- 


Timken Roller Bearing Co, Canton, Ohio, 


has elected W R Timken president to 
succeed D A Bessmer who has resigned 
because of illness. Mr Timken has been 
acting president of the company since 
March and prior to that time was a vice 
president 


ager of the company’s California 
Division in Burbank is M Carl Had- 
don. Mr Haddon previously served as 
Lockheed vice president and general 
manager of the Electronics and Avio- 
nics Division which is being inte- 
grated into the Lockheed Electronics 
Co as the Avionics and Industrial 
Products Division in Los Angeles. 


Syntron Co, Homer City, Pa, has 
elected Byron K Hartman president 
to succeed Carl C Weyandt, one of 
the founders of the firm, who has 
retired. Mr Hartman joined the com- 


Pratt & Whitney Co, West Hartford, 
Conn, has promoted Edward E Kirkham 
from chief development engineer to 
chief engineer of the machinery engineer- 
ing department. He has been instrument- 
al in the development of the company’s 
numerically controlled machine tools and 
inspection machines 
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National Twist Drill ‘& Tool Co, Ro- 
chester, Mich, has elected William L 
Lukens vice president and assistant to 
the president. Mr Lukens has been as- 
sociated with the firm for 24 years 


pany, which is a subsidiary of Link- 
Belt Co, as executive vice president 
and general manager in 1959. 


Allis-Chalmers Manufacturing Co, 
Milwaukee, has elected J D Greens- 
ward president of Canadian Allis- 
Chalmers Ltd, a wholly owned A-C 
subsidiary. He succeeds Harold M 
Schudt who has been named director 
of manufacturing, Allis-Chalmers In- 
ternational. Mr Greensward, who has 
been director of manufacturing, In- 
dustries Group, has been a vice presi- 
dent of the organization since 1952. 


Hyster Co, Portland, Ore, has named 
James L Woodley head of company- 
wide manufacturing activities. He 
has been manager of the Danville, 
Ill, plant for the past five years. 


Acar Machine & Tool Co, Roseville, 
Mich, producer of special machines, tools 
and dies, jigs and fixtures, has appointed 
George Cameron vice president, general 
manager. Mr Cameron joins Acar after 
serving as director of engineering at 
Colonial Broach & Machine Co, Detroit 
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For smoother, easier drawing and forming 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 SERVICE MEN + OVER 160 MATERIALS 


216 


ask Oakite 


Oakite DRAW CLEAN “M” 
cuts forming rejects, lengthens tool 
and die life, washes off fast 


New Oakite Draw Clean “M” lubricant smoothes the way for lower 
reject rates on drawing and forming steel, aluminum, copper and 
brass. How? Draw Clean “M” clings to metal with such tenacity that 
pressures of 40 thousand psi cannot wipe it off. Even the thinnest film 
will prevent seizure that causes build-up, galling and scratching. 

The components of Draw Clean “M” are soluble and, at annealing 
temperatures volatile. This is important to you because while it clings 
where most other compounds wipe away—it can be removed easily 
in a mild detergent solution. Yet the residue, if allowed to remain, 
is not harmful to metal or man. 

By diluting with water in ratios as high as 1 to 9 Oakite Draw 
Clean “M” offers astonishing per-unit cost savings. It extends die life 
three times the previous experience. Miscible with both water and 
oil it may be adapted to any of the following: 
spinning 
punching 
wet grinding 


light stamping stretch forming 


deep drawing tube bending 
cold heading tapping 


Ask your Oakite man for bulletin F-10393 or write Oakite Products, 
Inc., 26H Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 


Mears’ leadership in industrial cleaning 
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NAMES 
IN THE NEWS... 


Gisholt Machine Co, Madison, Wis, has 
elected Harvey A Waddell (top) a vice 
president. He will continue to serve as 
treasurer and a board member in addi- 
tion to his new duties. Robert H Bruce, 
general sales manager, has been named 
vice president, sales 


Ford Motor Co has named Raymond 
J Fitzgerald manager of the produc- 
tion control department at the Buf- 
falo stamping plant. Mr Fitzgerald, 
who came to Buffalo from Dearborn 
last August as superintendent of 
material control, has been with the 
organization since 1955. He succeeds 
Robert E Bowen who has been ap- 
pointed manager of production pro- 
gramming and control in the Metal 
Stamping Division at Dearborn. 


Verson Manufacturing Co, Dallas 
producer of tools and dies, has 
named C J Kelleher president. For- 
merly executive vice president, Mr 
Kelleher fills the post left vacant by 
the death of John Yerson early this 
year. 
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No. 2-20 ... 20” 
table travel .. Af2” x 
12” table... 
automatic hydraulic 
feed. 


full automatic cycl 


No. 2-20DS 
Double Spindle 


for two milling 
operations at 
same time... 2 


No. 1-14DS oa table travel . . . 
42” x 12” 


Double Spindle for 
two milling oper- 
ations at same time 


eee << oye ren “ 
ees 32°x9” im 4 
Ne. 2-20V s nll 


Se 


20” table travel... : 

vertical spindle : : : 

with s range . : KENT/OWEN 

pz * 1284 RP; win 
ee 42” x 12” es 

table. i 


STEP UP SPEED and ACCURACY! 


Put the work on Kent-Owens Machines for top- 

speed milling and topmost accuracy to keep your 

costs at a minimum! Advanced features throughout a dbs... ceed 

make the difference . . . greater dependability . . . travel... 64” x 16" 
accuracy maintained. Twin-post head mounting peeks - 55 Soe qreometic 

assures balanced load. Greater cutting efficiency— 

only two gear contacts, motor to spindle. Write for 

bulletin #757 on wide range of ledsestia and hand- 

operated machines. Let us quote on proper machine . 
complete with tooling for your operation. Also, call . 
on Kent-Owens for special machines. Kent-Owens KENT-OWENS REPRESENTATIVES 
Machine Co., Toledo, Ohio. : — 


Poar Scares 
MINNEAPOLIS 
The Sereriee Company 


‘y FP. 4 
Company 
4 CHICASO MOLINE 
4 E | = 0 WW = Pe 4 se “GEYEAND : ee vrREAL 
’ MO 
CLEVELAND boa ap Ce. 
HOUSTON NEW ORLEANS 


Hester Machine Tool Co, «Olver H. Van HornCo.tee.  Otiver H. Van Horn Co.. Ing, 
INDIANAPOLIS new ¥ 
Wie Dose 


for milling machines Cmca, metre al EERE 
See us at The Machine Tool Exposition a.c.mabereee Mact'y Co, shane Mestinne Co Tee Baloch Co. 
sooth 547 LAS c= Ee. 
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Automatic Machine 
Loading 


Feeds an 8-hour supply of 
any length stock from 4’ to 
20° . . . in any length feed- 
out... of any ferrous, non- 
ferrous, fibre, wood or plas- 
tic material . . . ranging in 
diameter from i,” to 14”. 


Continuous 
Automatic Feed 


of bars, rods, tubing in practically 
every shape used! 


LIPE AML Bar Feeds will give you faster, finer production 
with less scrap and refinishing and a more efficient use 


of manpower. 


They are applicable to a wide variety of machines, 
including single-spindle automatic screw machines, turret 
lathes, centerless grinders, abrasive-wheel cut-offs, punch 
presses, cold headers, die machines and others. 


Sold and serviced by franchised distributors in principal 
industrial areas. Write or wire for complete information. 


STOP CUTTING AIR AND YOU START CUTTING COSTS 


PIONEERS IN PNEUMATIC BAR-FEEDING 


| 
| 


NAMES 
IN THE NEWS... 


American Welding Society has 
elected R D Thomas Jr, president of 
Arcos Corp, Philadelphia, president 
of the Society for 1960-1961. J H 
Blankenbuehler, design engineer at 
Hobart Brothers, Troy, Ohio, has 
been elected a vice president of the 
Society, as was Clarence E Jackson, 
associate manager of electric weld- 
ing development for Linde Co Devel- 
opment Laboratories, Newark, NJ. 


Punch Products Corp, Buffalo manu- 
facturer of unitized hole punching 
and notching equipment, has ap- 
pointed Rocco L Stefano general 
manager and Ralph L Wisbeck sales 


manager. 


Waukesha Motor Co has promoted 
Harold O Schultz to the post of ma- 
chine shop superintendent. He was 
formerly general foreman of Shop 
Five. 


Pioneer Engineering & Manufactur- 
ing Co, Detroit, has appointed Rich- 
ard A Green vice president and gen- 
eral manager of the Industrial 
Engineering Division. He was for- 
merly general manager of the Doug- 
las Tool Co, a division of Pioneer. 


Gilman Engineering & Manufactur- 
ing Co, Janesville, Wis, designer and 
manufacturer of automatic assembly 
equipment, has named Chester C 
Holloway president of the firm which 
is a subsidiary of Parker Pen Co. 
Formerly vice president, he replaces 
William C Cummings who joined the 
parent company as vice president 
and manager of the Eversharp Pen 
Co, a Parker division. 


Commercial Filters Corp, Melrose, 
Mass, has elected Frank W Welling 
executive vice president. Mr Well- 
ing was formerly vice president of 
W A Case & Son Manufacturing 
Corp, Buffalo. 


OBITUARIES 


Daniel F Ahlberg, 62, executive en- 
gineer and export manager of Michi- 
gan Tool Co, Detroit, died April 19. 


R E Brooks, 77, co-founder of Clea- 
ver-Brooks Co, Milwaukee, and a 
pioneer in establishing the packaged 
boiler industry, died recently in 
Milwaukee. Mr Brooks served as 
president of the company from 1931 
until 1943 and since that time has 
been board chairman. 
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Announcin J 


an important new development 


for quality control measurement 


AMES MODEL AG7 


Accu-Flow Air Gage Recorder 


A permanent record of continuous 
measurements can be made in magni- 
fications of 1750 to 1—3500 to 1— 
and 17,500 to 1. 


Measurements are recorded by a “hot 
needle” on 2”-wide chart paper. The 
width of the paper may be made to 
equal measurementsassmall asatenth 
of one-thousandth or as wide as four- 
thousandths. This allows the reproduc- 
tion of minimum graduations 
representing two millionths or twenty 
millionths of an inch. 





The AG7 provides a completely imper- 
sonal measurement record that can be 
used both as a controlling device and 
as a means of furnishing visible “proof 
of precision” to buyers of the measured 
products. Send for free ACCU-FLOW 
FOLDER. 


Booth 714 *Trademark of B. C. Ames Co. 


ASTE Tool Show ~ 
Detroit, April 21-28 





bee ti in Principal Cities 


& ) B. Bld AM ES C3 26 Ames Street, Waltham 54, Mass. 
=<. 


Canadian Representatives—H.C. Burton Co. Ltd., Hamilton 
MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAGES 
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Make room for PROFITS 


Effective production and storage space is increased 
. . « lifting, conveying and stacking are done more 
quickly and cheaply, with fewer men... and re- 
handling is eliminated—when your plant is equipped 
with a rugged, dependable, “Job-Mated” crane by 
Shepard Niles. 


Shepard Niles Cranes are supplied with the exact 
combination of capacity, clearance, speed and controls 
you need to assure more efficient and profitable plant 
operation. Whichever one best meets your precise job 
conditions, it will be built to the same high quality 
standards that have made Shepard Niles America’s 
largest, most relied upon, manufacturer of hoists and 
cranes. 


Why not get the full story on the complete line of 
“Job-Mated” cranes by Shepard Niles. Ask to have a 
Shepard Niles representative call at your convenience, 
and send for our descriptive bulletin. 


Makers of cranes from 500 Ibs. to 500 tons 


CHEPARD NILEG 


CRANE AND HOIST CORPORATION 
3107 Schuyler Ave,, Montour Falls, N.Y., U.S.A. 
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NEW BOOKS... 


Trn AND ITs ALLoys. Edited by Ern- 
est S Hedges. Published by St 
Martin’s Press Inc, 175 5th Ave, 
New York 10, NY. 432 pages, 
7% x 10. Price $27.50. 


Written by a group of five members 
of the Tin Research Institute, each 
a specialist in his own field, and two 
of whom are university professors 
of metallurgy, this expertly prepared 
book covers virtually the entire field 
of tin and its applications. 

The first chapter forms a general 
introduction and covers the history 
of the metal, its uses, and the scope 
of the tin industry. Chapter II deals 
with the application of tin and pew- 
ter, processing and care, and such 
varied uses as foil, pipe, collapsible 
tubes, and even tombs. The next two 
chapters are concerned with physi- 
cal metallurgy and chemical be- 
havior, while chapters V, VI, and 
VII discuss respectively electro- 
deposition, hot tinning, and tinplate. 
Remaining chapters deal with bear- 
ing alloys, die-casting alloys, solders, 
and bronzes—HEL. 


BUILDING YouR Own Toots—By Wal- 
ter L Mierzwa, instructor, tool 
and die courses, Prosser Voca- 
tional High School, Chicago, Ill, 
Booklet 18 pages, 11 x 8%. Price 
$1.00. 


This is a do-it-yourself booklet which 
describes how to construct 12 dif- 
ferent tools essential to the tool and 
die maker. It should be especially 
helpful to apprentices starting out in 
the trade and to vocational students 
who plan to make tool, die, or in- 
strument making their livelihood. 

Each project is completely set forth 
with machining procedures and mate- 
rials needed, and with drawings giv- 
ing all dimensions. Some of the 
uses and applications are also given. 

All are precision tools, and to name 
a few: there’s a grinding vise, an 
angle plate, a height-gage attach- 
ment, magnetic and solid V-blocks, 
and a sine bar with riser block de- 
scribed, among others. 

Copies of the booklet can be ob- 
tained by writing directly to the 
author at 7529 N. Odell Ave, Chicago 
48, Il. 


MECHANICAL Wor.LD YEAR Book, 1960. 
Published by Emmott & Co Ltd, 
31 King St W, Manchester 3, 
England. 608 pages, 6 x 4. Price 
5/- (70¢). 


Apart from some minor corrections 
and rearrangement, and a 7¢ in- 
crease in price, this year’s issue ap- 
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A ROOMFUL 


, This is the eighth Thompson grinder recently 


installed at Jessop which grinds plates and 
sheets up to 60” X 96” in size. 


GRINDERS 


Pictured above are 4 Thompson Grinders in the Specialties Division of Jessop Steel Company, 
Washington, Pennsylvania. There are 4 more Thompsons which are not shown in the above photo. 
All these Thompson machines are grinding to the extremely accurate tolerances and fine RMS 
finishes that distinguish Jessop’s precision ground flat stock. 

There are excellent reasons for using 8 Thompsons on this essential production. Mr. Joseph 
Manfredi, who is responsible for the quality and production of this famous ground flat stock, says, 
“We have recently installed our eighth Thompson grinder in this division. We have proven the 
top performance of these rugged machines for many years. They give us the extreme accuracy 
and precision we demand—day after day with a minimum of maintenance.” 

You may not need 8 Thompson grinders in your operations but it will pay you well to investi- 
gate what just one Thompson machine can do toward saving time, improving your products and 


cutting your costs of manufacture. 


Your inquiries are invited. Kore 
’ elinl PED 


Jessop precision ground flat stock which is 
used in gages, dies, verniers and other 
exacting products. 


THE THOMPSON GRINDER CO. 


SPRINGFIELD, OHIO SURFACE 
“Keep 0v___ in mind for that daily grind” GRINDERS 
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A metalworking manufacturing 
report for advertisers 
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Design huddle produces ideas for machine which ‘flows’ a metal ring into a seamless compressor case. Standing, |. to r.—L. J. Dolin, superintendent, experimental sheet metal; Robert Knowlton, 


Lighter, stronger, faster jet engines... constant challenge for 


Pratt & Whitney Aircraft's 
manufacturing miracle men 


Management team pioneers major breakthrough in metalworking manufacturing 


Check Bob Knowlton (I.), Stan Rusezik (r.) ana operator Dominick Casasanta double New horizons—Production Engineer Edward Griswold, Bob Knowlton, Stan Rusczik and Lou Dolin 
check thickness of casing made on one of P&W’s smaller flow turn mochines. confer on assembly of new machine capable of flow turning an 80” cylinder. 
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Supervisor, advanced too! engineering; Stanley Rusczik, production engineer; and Robert C. Wright, chief. production engineering, for P & W—and, front, Claus L. Sporck, V.P., Lodge & Shipley Co. 


The difference between a 2-oz. jigger and a combustion chamber 
case for a 25,000-pound-thrust class J-75 jet engine is years of 
planning, imagination, engineering—and purest optimism. But 
it’s typical of the manufacturing miracles that Pratt & Whitney 
Aircraft brings off as a matter of course. 

The power plants for jet transports which now fly the Atlantic 
in 6% hours are lighter, faster and stronger because a Norwegian 
engineer placed a 2-oz. jigger on the desk of the chief of advanced 
tool engineering at P& WA. The piece was unusual: seamless, even- 
walled, lightweight, finely-finished, and made on a machine that 
literally “flowed” a metal ring into cylindrical or conical shapes. 

Here was an idea—if only it could be done on a large-enough 
scale. P&WA manufacturing men decided to give it a try. They 


Finished pretat Ob Wright and Lyman J. Smith (r.) superintendent of Assembly & Test ex- 
amine J-75 as it moves in for testing. Flow turning gives compressor greater tensile strength 


teamed up with machine tool manufacturers Lodge & Shipley 
to produce the first flow turning machines in the U.S.—and 
the giants that are now turning out compressor cases and 
other highly stressed parts for P& WA jet: engines. 

The story of flow turning (or shear forming as it is 
sometimes called) has been told in detail in American 
Machinist/ Metalworking Manufacturing. It’s a story of the 
constant search for better ways to make things of metal. 
Our job is to keep manufacturing management men in 
metalworking posted on developments that will help solve 
manufacturing problems. More than 41,000 of them turn to 
AM/MM for just that kind of help. Here, then, is the ideal 
place to show how your product can help them! 


If your product is sold to metalworking, your 
dvertising belongs in 


American 


Metalworking 
Machinist 


Manufacturing 


A McGRAW-HILL PUBLICATION + 330 W. 42nd STREET, NEW YORK 36, ¥.Y. @ @® 





You can 


cut your 
forging 
costs in 
- 1960 


How? By joining the more than 
130 firms who are being “thrifty in 
60” ... install Ceco-Drops in your 
shop. Higher production, lower 
operating and maintenance cost, 
and improved safety features ac- 
count for its endorsement by lead- 
ing forge shops all over the world 
... and today’s Ceco-Drop is better 


pears to differ but little from the 1959 
edition. Indeed, it suffers somewhat 
in the comparison in that the type 
shows signs of wear and lacks the 
clarity of last year’s edition. This 
does not, however, detract from the 
usefulness of the book as a conven- 
ient, handy-size reference work for 
members of the engineering pro- 
fession—HEL. 


ELectricaL YEAR Book, 1960. Pub- 
lished by Emmott & Co Ltd, 31 
King St W, Manchester 3, Eng- 
land. 407 pages, 6 x 4. Price 4/- 
(56¢). 


Like its companion work, the Me- 
chanical World Year Book, this new 
edition appears to contain no new 
material and to vary in only minor 
detail from last year’s edition. Elec- 
trical engineers, however, who do not 
own a copy of the preceding edition, 
will find it a useful pocketbook, 
filled with fundamental information 
on the electrical field—HEL. 


NEW FILMS... 


STEEL BELT Conveyors. Produced by 
Sandvik Steel Inc, 1702 Nevins 
Rd, Fair Lawn, NJ. 16mm, 
sound. Running time 30 min. 


Many of the uses for steel belt 
conveyors, including the handling of 
such diverse products as clay, choco- 








than ever! 
NEW FEATURES ON TODAY'S CECO-DROPS 


1. New Die-setting Ram Control, 
which makes die-setting easier 
and safer. Operator can raise or 
lower ram at will with no danger. 





late, ice cream, coal, engine pistons, 
and human passengers, are illus- 
trated in this new film. The belts 
are shown in warehousing, produc- 
tion, processing, shipping, receiving, 
sorting, and related operations. Also 
shown are many of the special ap- 
plications for which steel belts are 
particularly well suited, such as con- 
veying materials through high-tem- 
perature and low-temperature zones, 
plowing off bulk materials, and 
scraping off sticky materials. The 
ease with which the belts are cleaned 
is demonstrated, as well as their re- 
sistance to wear and abrasion. 





. New Double Acting Non-slip 
Rod Clamp, which improves 
rod clamping. Faster action 
makes hammerman'sjobeasier. 


. New Nylon-cushioned Stroke 
Control, which reduces shock to 
valve control rigging, and re- 
duces wear on ram incline. 





Write _ 28-page bulletin, 
“The Ceco-Drop and its place 
in Forge Shop Modernization” 


CHAMBERSBURG 
ENGINEERING Co. 


Chambersburg, Penna. 


BERSBURG 


ne Hammer Builders e 
DESIGNERS AND MANUFACTURERS OF THE IMPACTER 


SttveR THREADS AMASS THE GOLD. 
Produced by Oster Mfg Co, 
1340 E 289th St, Wickliffe, Ohio. 
l6mm, sound, color. Running 
time 25 min. No charge. 


students and for production person- 
nel engaged in the cutting of pipe 
threads, this film features the com- 
plete line of Oster heavy-duty floor- 
type pipe threaders, and shows how 
to operate them for best perform- 
ance. 


{F CIkxe ED) 





Wham its a wital part, design it Ro be 





| 
Suitable for both vocational school 
| 
| 
| 
' 


224 CIRCLE 310 READER SERVICE CARD American Machinist/Metalworking Manufacturing * May 16, 1960 

















HIGHER PRE-LOADS ... 
LESS INDENTATION 
WITH H-H'S new 

1S9G0 SERIES 

FORGED SOCKET HEAD 
CAP SCREWS 


e LOAD DISTRIBUTED OVER WIDER 
BEARING SURFACE 


e HIGHER PRE-LOADS 

e INDENTATION UNDER HEAD ELIMINATED 
e SMALLER, FEWER FASTENERS REQUIRED 
e INCREASED VIBRATION RESISTANCE 

e@ ENLARGED SOCKET IN MANY SIZES 


e NO INCREASE IN PRICE 


HOLO-KROME 
SOCKET SCREWS 


THE HOLO-KROME SCREW CORPORATION © HARTFORD 10, CONN. 
SOLD ONLY THROUGH AUTHORIZED DISTRIBUTORS 


Send for your FREE copy of 
H-K’s complete dimensional 
standard for the new 1960 
SERIES. Ask for Form CSN. 
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shipping ABC 
drill jig bushings 
is serious 
business! 


| should know. I’m Mike Yawlak. 
Over the past years I've been 
responsible for ABC shipments. 
My men and | know exactly what you 
customers expect. 


You want full count—you want 

your bushings to arrive on time, in 
perfect condition. You want 
special handling, air express, 
parcel post, air freight, and you 
always seem to need bushings 
“vesterday.” So—you get them! 

It must be so, because you keep 
ordering more ABC bushings 

all the time. 


| know we make the best bushings 
you can buy, but if delivery holds 
up your job, where are you? 


Send your bushing orders to 
Accurate. We’ll keep you happy. 


Write for Catalog B-58. 





~~ 


ACCURATE BUSHING COMPANY 


440 North Avenue, Garwood, New Jersey / ASA Standard Drill Bushings / Precision Parts / Lift-Swing Drilling Fixtures 
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A large-screen optical comparator may be no 
great innovation. But, when a large screen has 
the illumination brilliance which Nikon has 
brought to comparators; and the sharpness and 
edge-to-edge resolution which Nikon compara- 
tor lenses have demonstrated; this announce- 
ment begins to assume new importance. 


The new Nikon 5A is probably the most ad- 
vanced optical comparator in the field today. As 
in the case of other Nikon comparators, the 5A 
has facilities for surface as well as contour 
measurements and inspection. And for surface 
inspection, Nikon does not limit you to conven- 
tional oblique lighting. Nikon half-reflecting 
mirrors, available for each of the comparator 
lenses, provide vertical, shadowless surface illu- 
mination on the optical axis. The elimination of 
shadow permits greater accuracy in making sur- 
face measurements. This is further aided by 
the brilliance achieved in surface illumination 


cy 





announcing 
the New Model 5A 


NIKON 
OPTICAL 
COMPARATOR 


with large screen 
18 x 22 inches 


because of the extreme speed or light trans- 
mission of Nikon lenses. 

The Nikon 5A also features a 4-lens turret. A 
twist of the turret changes the magnification. 
And the image remains in exactly the same 
screen position for each lens. 

Focusing with the 5A is completely effortless, 
and virtually automatic. Two instantly reversible 
motors drive the counterbalanced stage carriage 
—raising or lowering it, as required. The motion 
is smooth and steady. One motor provides the 
fast motion for coarse focusing, and the other 
operates the carriage for fine focusing. Cut-out 
micro-switches at the extreme travel limits of the 
carriage automatically shut off the motors. 

A wide assortment of accessories is available: 
cross-moving and revolving micrometer stages 
of every conceivable design, including a stage 
with optical reading, also holding fixtures, pro- 
tractor screens, charts and photo accessories. 


for complete details, write to: 
NIKON INCORPORATED 111 FIFTH AVENUE, NEW YORK 3, N. Y. 
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new 


GREAVES 
2-XH Milling Machines 


The completely new 
GREAVES No. 2-XH Mill- 
ing Machine brings added 
versatility, increased oper- 
ational ease, and more 
power where it’s needed 
most... at the cutter! 

it utilizes two motors, one 
for spindle drive; a sepa- 
rate motor for moving 
table, saddle and knee. 
Compare this and the other 
outstanding features of the 
new Greaves Mill. You'll 
see why Greaves is “The 
MOST Mill for the LEAST 
Money.” 


Write for detailed literature! 


GREAVES 


2100 Eastern Avenue, Cincinnati 2, Ohio 


PLAIN AND 
UNIVERSAL 


1 @) 8) 4 os 


@ Wide range of speed/feed combinations 


for any type material, any type job. 


@ Heavy, internally ribbed column casting 


and heavy duty rectangular overarm for 
maximum rigidity. 


@ Large, heavy-duty knee, saddle and table 


provide accuracy for all types of milling. 


@ New 7% HP spindle drive motor, with 
separate motor for movable components, 
provides extra power for heavy milling. 


@ Easy-to-reach controls. Handwheels and 
vertical crank disengage avtomatically 
when not in use. 


@ New rapid traverse lever within operating 
control area 


e Separate drive motor for table, saddle 
and knee provides more smooth balan: ¢ 
power at the cutter, 
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Gage Block Precision means 
Grape A” accuracy * 


with 
ULTRA- 


wow omy’ 249 59 


* Grade “A” Accuracy 


— 000002" and +.000006" 


For Complete intormation request ovr 96 Pege Cetelog 
Contect any of cur 4 “Coast te Coast” Locations or your 
wecrest Local Distributer. 


© SCHERR-TUMICO 


PRECISION MEASURING TOOLS AND. INSTRUMENTS 


WAREHOUSE STOCK, SHOWROOMS & SALES OFFICES AT 
NEW YORK: 200 Lafayette Street, New York 12, N.Y. 

ST. JAMES: St. Jomes, Minnesota 

LOS ANGELES: 3337 West Otympic Bivd.. Los Angeles 19, Col 
CHICAGO: 5045 W. Herrison, Chicege 44. Ii 

Whee writing te any of the above locations, refer te DEPT A-S _| 
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EXPLOSIVE 
FORMING 


Detailed techniques on high-energy- 
rate forming from four major 
sources: one on general theory, one 
on aircraft applications, one on 
tube forming and one on cup form- 
ing. . . . Fully illustrated, twelve 


pages, 30 cents per copy. 

Reader Service Dept. 
American Metalworking 
Machinist Manufacturing 


330 W. 42 Street 
New York 36, N. Y. 














more parts... 
from wire! 


Ball Stud Seat 
70/min. 


Distributor Cap 
Insert 


80/min. 


Tappet Plunger 
80/min. 


Steel Sleeve 
85/min. 


Starter Terminal 
, /min. 


HTH 
uf Hl 
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WHY 
NICE. 


NICE offers Product Designers... 





the use of conventional precision 

bearings. a 
NICE engineering help is available to 

Product Designers, whenever needed, through 


the factory engineering department or quali- 
fied field representatives. 


NT [ot ae — 7% ee — ec ee 
DIVISION OF CHANNING CORPORATION 
NICETOWN * PHILADELPHIA * PENNSYLVANIA 


= 
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+ 
WICKESmanship 


230 


“TURNS UP” more profits for 
your crankshaft production 


Here’s crankshaft production 

efficiency that results in lower initial and 
unit costs for every job . . . guaranteed by 
an outstanding record of customer satis- 
faction over the years. Dispensing customer 
satisfaction is standard procedure at 
WICKES Machine Tool—and it shows up 
in the only complete line of CRANKSHAFT 
LATHES built in the world today. Call 
your WICKESman—let him show 

you how WICKESmanship can 

help you produce more 

efficiently. 


WICKES sales 1001 


DIVISION OF THE W CORPORATIO 


SAGINAW MICHI U.S.A 


“ 
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Hardened 


Stay Sharper 
Longer 


There's no better “insurance” against costly, pre- 
mature dulling of your high speed production 
tools than reliable Sentry hardening. Sentry’s 
unique Diamond Block provides a truly neutral 
atmosphere that permits heat treating for 
maximum hardness without danger of scale or 
decarburization ... keeps your production tools 
sharper longer. 


“1 Like a free demonstration? Send us your sample 
high speed steel tool and we'll Sentry harden it 
: ‘ for you free of charge. 


ELECTRIC 
FURNACES — 


Request Catalog G-11 Write THE SENTRY CO., FOXBORO, MASS. 
CIRCLE 320 READER SERVICE CARD 














ShIMET’ 
PERMIT 
AUTOMATIC 
RETRACTION 


wo FEED-OUT 





Adjustments to 0.0001 without 
loosening or tightening screws. 











OTHER SPECIALS—miniaturized quills for cluster boring, com- 

bination bottom facing and |.D. boring with precision depth and 

bore control, block-type tooling for precision boring and O.D. 

turning on vertical or horizontal bed multi-purpose machines, 

and many other applications. 

AND STANDARDS — carried in semi-finished stock for quick 
| delivery. 


Specify Briney Precision Quills on Original Equipment 
WRITE TODAY FOR COMPLETE DESCRIPTIVE LITERATURE 


| BRINEY wee.co 1165 SEBA RD. * PONTIAC, MICHIGAN 
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DRILL DEEPLY into Alcoa Alloy 2077 
and take a BIG BITE OUT OF PRODUCTION COSTS/ 
Combines Strength with Low Cost! 


Turn out stronger parts—at lower cost and in less time— 
with Alcoa Alloy 2017-T4 or -T451, Faster cutting than 
steel ... with less tool wear and longer machine bearing life. 
Clean, bright finishes easily machined .. . from stock that 
weighs % that of brass or steel... into parts that require 
tough, deep drilling operations. 

For exceptionally high strength, turn to Alcoa 2024-T4 or 
~T351. Cuts at high speeds and gives accurate machining 
detail for such applications as fittings and threaded fasteners. 
With 2017-T4 or -T451 and 2024-T4 or -T351, chip break- 
ers are recommended, 

You get all these advantages with Alcoa® Aluminum 
Screw Machine Stock Alloys (which also include 2011-T3 
or -T8, 6061-T6 or -T651)—and a complete package of 
technical data and on-the-spot service is available to you... 
when and where you need it! Ask your Alcoa distributor 
(or nearest Alcoa sales office) for a free copy of the com- 
prehensive Alcoa Screw Machine Stock Estimating and 
Operating Data Book, Put all the data right at your finger 
tips. Ask, too, for a handy Alcoa Conversion Calculator, 
a slide-rule device that quickly computes costs, shows savy- 
ings in making a switch from brass to aluminum! Aluminum 
Company of America, 843-E Alcoa Bldg., Pittsburgh 19, Pa, 
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“PLUS” bonuses — when you use Alcoa 
Aluminum Screw Machine Stock! 


. Wide range of stock sizes, 

. Guaranteed market for up to 60 per cent of your Alcoa 
Aluminum turnings and borings. 

. Extensive mill and distributor inventories to cover all re- 
quirements. 

. Chamfered ends... at no extra cost. 

. Specific 12-ft lengths . . . at no extra cost (rounds up to 
2%, in.; hexagons up to 2 in.). 


SCREW MACHINE STOCK 


For exciting drama watch “Alcoa Presents” every Tuesday, ABC-TV, 
and “Alcoa Theatre” alternate Mondays, NBC-TV 
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Gear Hobbing Machine 
Is Fully Automatic! 


e 
Koepfer 170 ae 


Senior Desomete ~ ey , 
i 6 slic: American Machinist/Metalworking Manufacturing 
Hobbing of spur, helical coed tau aie alias on 
and worm gears; worms, or any AMERICAN MACHINIST? yy 
file that cz erated... edited by Fred H. Colvin and Prank A. Stanley 
pretes Gat enn Se gunsvaied 1579 pp. 5% x 8, 774 illus., $13.00 


. . . 
Magazine feeding attach- Here's oe age news > ag a machin- 
ment providing fully automatic ists, toolmakers, apprentices, Cesigners, o% 
loadine. chuckine and hobbine— gineers, inspectors—in fact all in the metal 
ms 8, duci So eon re working industry. Now you can have the 
sae ere oT ee on-the-job help of an amazingly improved, 
and handling time. . . fully-up-to-date, New American MAcnHin- 
, , ist’s HANDBOOK. 
A Semi-automatic operation Long « highly-regarded working tool, this boek now 
for small runs—with foot pedal has been completely revised ot wotrntest te ova 
7 <! — way to make it a prastical companion tech. 
opening chucking device .. . nical men. Whether it's in design and drefting — 
oye — er a motel y— ~ e 
atic <«e > ~~ - be other major phases of your werk — your p' om can 
Automatic Sequence con be better answered, solved more quickly, easily, and 
trol—permitting pre-selection by dependably with the ald of the wealth ef moders 
control switches for either longi- descriptions, practices, and date given in this beek. 


tudinal hobbing, plunge hobbing The facts behind this 
or combined plunge-longitudinal monumental change 


coepfer 170 Gea = . 
Koepfer 170 Gear Hobber hobbing. Silt, 66 Gis bien ok te 
cent years in metalworking in 
‘ all ite aspecte—net pe yd the 
. . - normal develepment of better 
without with vey 4 teole and techniques in ap 
magazine | magazine important industry, but also 
feed feed AWK eae the further advances de- 
sas | manded by work on new = 
erials and : 
Max. pitch to be cut DP 10 | DP 10 Oo a el ha pet aout: 
, Wan VA working technology, stand- 
Max. dia. of blank Sy 1% > erds, and preotice has been 








Largest face 6” 434" 


Min. teeth to be cut 6(1)* 6(1)* Plunge-longitudinal 
hobbing with automatic BIGGEST seth. 
New Amm- 

bf 














urgent need, the 


sequence control, 
IMPROVEMENT } ican "9 


*Special attachment for cutting less than 
6 to single-start worms | has been ereated — fally 
om IN NEARLY abreast of today’s ee 
° _ ° d 
Write For Additional Information 50 YEARS! pat gh BO 
80% rewritten handy reference 
Importers of Leading Precision Machine Tools Sten & that will make 
Nationwide Sales and Service ove prery a eens the tadestey for 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. easier reference. . 
Fully up-te-date Gives day to-day help 
1579 pages 
774 illustrations 
45 big sections 




















In Canada contact Cosa Corp. of Canada, Ltd., 1160 Lakeshore Rd., Long Branch, Toronto 14, Ont. 








y written, se 
cally —_ - ee 
CIRCLE R with facts, that you ad 
oe Ss Panes CED it ef almost daily use in your werk. Leek up in it 
questions, large and small, on layouts, feeds, epeeds. 
tools, jigs, Gxtures, materials, dards, tel 
ferming and Gnishing hode—hundreds of details of 
machine shop and drawing room practice. You'll 


BIG CR find the authoritative answers that will meas time 
aj a and money saved and better results in all your work. 

See for yourself—have the book at your elbew—con 
salt it for 10 days at our risk. Ne obligation to 


keep it unless it meets your needs. Just mail the 
coupons belew. 

















When a production man needs something—equipment, accessories, 
materials or supplies—he usually wants it in a hurry. The best place 
to find out “where to buy it” for Metalworking is the American 
Machinist/ Metalworking Manufacturing Buyers’ Guide. 


McGraw-Hill Book Co. 
Dept. FA-5-16-60 


approval. In 10 days I will send $18.00 plus few 


The 1960 Buyers’ Guide Issue of American Machini i 
s ss n Machinist/ Metalworking 
y a rking cents for delivery costs or return book postpaid. (We 
pay delivery costs if you send remittance with this 


Manufacturing—published in September, 1959—includes the biggest | coupon: conse quaminction ond petum peivilage.) 
list of product sources ever. Over 3,400 manufacturers have listed | Nene 
their products under 1,800 different headings. Meanwhile, when you 


Address 
: City........... Zone 
need something refer to your 1959 Buyers’ Guide. It’s a tremendously 


Company 
| | Position .... :. 
valuable source. For orice and terms sutside U.S. 








FA-5-16-60 























BUILDING-BLOCK FLEXIBILITY. ¢ 
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| FINGERTIP OPERATOR CONTROL 


tent 


aioli, 


Ww 


RUGGED FLEXITORQ MOTORS 
agi 


The New LOUIS ALLIS Select-A-Spede® Drive 
—First with field-proved All-Transistor Control 
a high-gain, high performance d-c drive with unmatched 


flexibility and low upkeep 


Here’s a superior adjustable speed drive with simplified 
transistor-magnetic amplifier control. It’s the easiest 
drive to set up and operate. A twist of the dial gives you 
stepless speed adjustment from zero to full speed in 
either direction. Each adjustment is independent, thus 
sparing you the need for compensating adjustments of 
inter-related settings. You get more consistent day to 
day operation because transistors — unlike tubes — are 
highly dependable. 

The new Select-A-Spede defies obsolescence. To add 
functions you simply have your electrician install any 
of 13 “building-block” control circuits as your condi- 
tions require. These circuits come on inexpensive 6” x 6” 
panels ready for installation and are immediately avail- 
able from Louis Allis stock. Thus a rebuilding or adap- 
tation job that, on former equipment, cost thousands 
of dollars — excluding downtime — can now be done at 


a fraction of the cost and time right in your own plant! 
High quality transistors, field proven in missiles and 
other advanced electronic equipment, assure you of a 
high degree of dependability with a life expectancy of 
15 or more years. Printed low-voltage transistor circuits 
are virtually trouble-free and can be quickly and easily 
replaced from low-cost stock. 

Further savings are provided by the new Louis Allis 
Flexitorq® drive motors through vastly improved com- 
mutation, low.brush wear, and their ability to safely 
withstand momentary overloads of 400% of normal 
horsepower rating. 

Select-A-Spede sizes from 5 to 400 hp, speed ranges up 
to 20:1. Contact any one of the 60 Louis Allis District 
Offices for information and application assistance. Or 
write for bulletin 2001 to The Louis Allis Co., 452 E. 
Stewart Street, Milwaukee 1, Wisconsin. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED ORIVES 


$A-202 


adel 








other CLEVELAND PRECISION INSTRUMENTS 


INDI-AC, Jr. Transistorized 
Indicator 

ROUGHNESS METER - For Surface 
finish measurement 

PAR-AC - Electronic Production 

Gage 


INDI-AC Ultra-Precision 
Electronic Height Gage 


MICRO-AC - Electronic Micro- 
Comparator 


Ask for a demonstration 
and see why CLEVELAND 
Gages give you more. 


*Patent Applied For. 


INDI-RON* Tikige Me laa tila 
Roundness, Concentricity and 
Squareness Gage. 


% Measures to Three Millionths Accuracy 
Roundness—any diameter, |.D. or O.D. 
Concentricity—any diameters, !.D. or O.D. 
Squoreness—any surface to any axis 
Flatness—any face or flange 


% Suitable for Laboratory or Production 
Simple to operate 
Parts easily centered and tilted 
Permanent Polar Chart record 
Scales—Thousandths, Tenths and Millionths 


% NO MAINTENANCE PROBLEMS 
Spindle-sealed—no maintenance 
Proven drift free gaging equipment 
Protector Tip* equipped gage head 


C_Llerv3wolawa INSTRUMENT COMPANY 


6220 East Schaaf Road . 


Cleveland 31, Ohio 





‘ CIRCLE 325 READER SERVICE CARD 


PERFORMANCE ASSURED! 


Clay-extrusion machinery will operate more efficiently thanks to 
these precision-built steel spur gears. Stahl met the specifications 
EXACTLY—38” O.D., 9” F., 24” Bore, 36 T., 
1 D.P.—14” O.D., 9” F., 6” Bore, 12 T., 1 D.P. 


Teeth flame-hardened for long life. YOUR 
specifications will be equally meticulously met. 
Stahl’s estimate will be convincing. Send for 
it today. 


GEAR & MACHINE 
COMPANY 





| For dependable Ko; 1404. > 
Ultra Precision} *) | 2a 4B 


see your... 


Wrion 
DISTRIBUTOR 


Your nearest Union Distributor 
can supply you with the broad- 
est line of chucks available 
(from the sixty-six inch to the 
three inch size). Die Sets 
Guide Posts, Bushings, Springs 
and Die Supplies are immedi- 
ately obtainable from your 
Union Die Set Distributor. 

“Special” die sets are avail- 
able from several trading 
areas. Union can meet any 
special requirement for your 
chucking problems. Competi- 
tive pricing coast to coast. 





COMPLETE CATALOGS 
AVAILABLE. 


WRITE US TODAY! 


3901 HAMILTON AVENUE 


CLEVELAND 14, 
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ANOTHER REPORT 
FROM THE 


To Know what’s new in Barrel Finishing 


Keep Your Eye on ALMCO! 


The right machine, the right method, the right media . . . that’s the basis for planning any ALMco 
Supersheen System. And a continuing program of research, ever seeking even better barrel finishing . . . 
that’s the secret of ALMCo progress in making metal finishing easier, faster and finer . . . and more 
profitably productive for you. Shown below are typical recent developments that give concrete meaning 
to the phrase, “‘To know what’s new in barrel finishing, keep your eye on ALMCO!” 


SRR ER ERE EOD EE, 
‘ 
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NEW PRODUCTS 


New ALMCO VIBRASHEEN 


The new Vibrasheen method is particularly suited for faster burr 
removal from parts and finishing hard-to-reach internal crevices. 
This amazing metal finishing machine vibrates a full 5 cu. ft. load 
of parts and media . . . uses scrubbing action to remove burrs and 
finish parts in a fraction of the time needed in ordinary opera- 
tions. Smaller and larger models also available. 


New Spindie Machine 


For precision finishing of complex 
high-quality components such as 
gears, bearing cages, spline shafts, 
pump rotors, jet blades, etc., on a 
continuous production line basis. 
Large parts or clusters of smaller 
parts are chucked directly to spindles 
from single operatox’s work station. 
Spindles lower parts into high velocity 
stream of abrasive media contained 
in tub that rotates at controlled speed. 
Spindles themselves also rotate while 
in the abrasive stream, uniformly 
exposing parts to the abrasive stream. 
Indexing head slowly carries all spin- 
dies in 1 to 9 min. trip around the 
tub. All surfaces get the same amount 
of precision finishing. 


Models available with auto- 
matic or manual indexing, 
2 to 16 spindles, tub dia- 
meters of 48” to *, and 
drives of 5 to 30 hp. 





Container pivots 120° to facilitate loading and unloading. 


ALMCO ias the right New 


BARREL FINISHING EQUIPMENT /or you! 


One man operates 
entire Roll Barrel Sys- 
tem. Makes low-cost 
precision barrel finish- 


New Barrel Finishing Compounds 


No. 407. An alkaline powdered 


New ALMCO 


Roll Barrels No. 410. An alkaline compound 


ing available to any 
deburring and finish- 
ing department! Ideal 
for finishing large 
variety of small lots 
of parts. 


composition used in cleaning, 
brightening and grinding fer- 
rous parts. 

No. 408. A very fine silica flour 


base powdered abrasive grind- 
ing compound for use with all 


for one operation light debur- 
ring and color cycles on ferrous 
metals. 


No. 412. A highly concentrated 
burnishing compound with tal- 
low and oil soap base for use 


on both ferrous and non-fer- 
rous metals. 


metals and alloys. Provides 
ultra-low micro-inch finishes. 


No. 501R. A concentrated mild alkaline compound to inhibit 
rusting of all ferrous metals. Retains high burnishing finish. 


43 other Supersheen compounds, plus a complete line of media, are 
also available from ALmMco. Ask how you can enjoy quantity dis- 
counts with the ALmco Blanket Order Program! Start saving today! 





Free! 


ALMCO ALBUM 
OF YOUR SAMPLE PARTS PROCESSED without obli- 
gation in a nearby ALMco test lab! Simply write 
NEW PRODUCTS on letterhead for address of nearest ALMco lab 
- ys full peory on or send parts direct to Albert Lea, Minn. En- 
ri hte t mac aoe a close specifications desired. Complete free report 
right media, write oly inf. Free includes detailed recommendation giving ma- 
copy of the complete and highly inform. chine, method and media proved in the lab to be 
ative ALMCO Album of New Products! exactly right for you! No obligation, of course. 


Designers and Builders of All Types of Barrel Finishing Systems for the Metal Working Industry 


QUEEN PRODUCTS DIVISION 
King-Seeley Corporation 
-55 East Main Street 
Albert Lea, Minnesota 
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LOW coe Buffing, Polishing, Deburring 














_-— CONVENIENT HAND BRAKE 
STOPS SPINDLE OVER-RUN 
- CAPACITY— 
10 TO 20 HP 


CARBON ALLOY 
STEEL SPINDLE 
RUNS IN 
PERMANENTLY- 
LUBRICATED 
BEARINGS 






AVAILABLE WITH 
ENCLOSED BASE 
IF DESIRED. j 





Murray-Way’s NEW 





ECONOMY LATHE: 


This new lathe has all the essential features of an expensive, top perform- 
ance lathe at only a fraction of the cost. All unnecessary “frills” and usual 
inside base adjustments have been eliminated, leaving a top quality spindle 
mounted on a simple, sturdy, stanchion type base. 

Husky, permanently-lubricated bearings on wide centers assure maximum 
service life and ample work pressure support. Width between wheel flanges 
is 6”, greater widths available if desired. Arbor sizes 112” to 2”. Floor area 


43"x 34”. 


Write for illustrated literature and prices. 


P. °. BOX 180 + MAPLE RD. EAST 
BIRMINGHAM, MICH 
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LOOKING FOR.... 


EMPLOYMENT 

BUSINESS OPPORTUNITIES 

NEW SALES OUTLETS 

EQUIPMENT (Surplus new, used, rebuilt) 


turntothe... 
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SEARCHLIGHT SECTION 


CLASSIFIED ADVERTISING 
Where new opportunities constantly appear — in every issue 
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Understanding 
ALLOY 
STEELS 


By removing the cloak of 
mysterious, highly technical 
terminology, this American 
Machinist Special Report 
clarifies the differences in 
commonly used alloy steels. 


Alloy steel is just plain carbon 
steel to which one or more 
other elements are added to 
change some property or 
properties of the base mate- 
rial. These elements may af- 
fect the mechanical, mag- 
netic, or chemical properties 
of the steel. This report dis- 
cusses the relationship of al- 
loy steel to plain carbon steel, 
and describes the alloy prop- 
erties in terms of the stand- 
ard classification. 


This is one of a new series of 
American Machinist reports 
written to simplify metallurgy 
for the non - metallurgist. 
Earlier reports in the series 
discussed brass, and plain 
carbon steel. 


25 cents a copy 


READER SERVICE DEPT. 


American / Metalworking 
Machinist / Manufacturing 


McGraw-Hill Building 
New Yerk 36, N. Y. 














ALL ACROSS AMERICA... 


More Steel Service Centers than ever stock 


BLISS & LAUGHLIN cold finished steel bars 


This fact means superior service when you specify 

Bliss & Laughlin cold finished steel bars, for two reasons: 

1. Bliss & Laughlin has the most complete and most 
flexible mill service in the industry. 

2. Because more Steel Service Centers than ever stock 
Bliss & Laughlin bars, every metalworking plant can 
now get especially fast local service. 

Analyze your “‘cost of possession’”’ of cold finished steel 
bars. Perhaps you’ll see, too, why so many buyers depend 
more and more on their Steel Service Centers to help them 
lower ‘‘cost of possession” expenses. 

Talk over your cold finished steel bar requirements with 
your Steel Service Center. Those stocking Bliss & Laughlin 
bars will give you outstanding service (we know, because 
we’ve seen them in action!). 


Specialists in Finish, Accuracy, Straightness, Strength and Machinability 


THE BLISS & LAUGHLIN LINE 


Cold Finished Steel Bars In Carbon, Alloy, Leaded 
Carbon and Leaded Alloy Grades 
LUSTERIZED® COLD DRAWN 
COLD DRAWN, GROUND AND POLISHED 
TURNED AND POLISHED 
TURNED, GROUND AND POLISHED 
STRAIN-TEMPERED® CARBON BARS 
SPECIAL PROCESSED ALLOY BARS 


Complete Facilities for Furnace Treatment 
All Popular Shapes and Sizes 


Leading 


3 Ind dent 
BLISS & LAUGHLIN 4 Pusat 


GENERAL OFFICES: Horvey, ill. © MILLS: Harvey, Detroit, Buffalo, Los Angeles, Seattle, Mansfield, Moss. Finished Stee/ Bars 
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Handle Metal Chips at 
Big Savings... baci 60 


9 . : @ Increased Durability 
| e 1” Shorter over-all height 
@ Full adjustment for wear 


A Boring Head 
That Won't Face 
is OBSOLETE 


Boring, Facing, Grooving, 
Turning—All in One Toolhead 
“As it should be” 


Leading machine tools use Hapman as_s SIX SIZES AVAILABLE 
Original equipment on individual ma- | 
chines. Leading metal working compa- Write today for full details 
, nies use large Hapman systems for | 
Boost productivity of both  iant-wide chip collection and removal. | 
men and machines with a i . | 
Hapman conveyor system. Tubular conveyors by Hapman will | MODEL “D” CHANDLER TOOL co. 
Why not have a Hapman Proj- , : 
y Pp } carry all kinds of metal chips, abrasive Muncie, Indiana, U.S.A. 


ngineer sh hi : 
By | chip- fondling meta! dusts from grinding wheels and 


problem can be turned into sludge from quench or coolant tanks. 
@ profit-making operation ? Write today for free Hapman Catalog. 


=~. 
convevor HAPMAN | , Tees ——— 
DIVISION \ CORPORATION OMBINED BORING AND FACING TOOLHEADS 


Dept. AM-5 + 630 Gibson Street 
Kalamazoo 6, Michigan 
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E New Stanley-Yankee Vises mu 
cut costs at bench and machine BOYE AND (SINCE 1895 DOWN* 


No. 4993A | 1895 |~ ngle Back Gear Cone Lathes 
Swivel-Tilt Vise 1900 | Quite Change Gearbox 
3” Jaws 1910 | Double Back Gear 

1920 All Geared He tock 
1930 | Anti-Friction Bearitgs _ 
1940 | Steel Vees — High Speeds 
1950 Tracer Controlled 


No. 993A 196 Ask about it / 
Utility Vise Write about it 


3” Jaws Come see it 


*Write for interesting booklet 
“Engine Lathe Evolution.” 



































New No. 4993A Swivel-Tilt Vise combines swivel 
base and angle base for quick compound angle 
set-ups. The exclusive dovetail slot in the vise 
permits adjustment the full length while retain- 
ing the swivel feature. Vise can be detached 
from swivel-tilt base quickly and easily. 

New No. 993A Utility Vise with 3” Jaws— 
precision-built for machine shop use. 


i Spelaaietar ~ 
Vises and bases are available separately. Ask 4 
your industrial supply distributor for details, or g 
write Stanley Tools, 9305 Elm St., New Britain, 


Connecticut. 
MACHINE TOOL COMPANY 
125 CALDWELL DRIVE 


ae 40 Ee ek AE The Tool Box of the World Behe ety oy Began tes 
® 
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To meet the challenge of the 60s 


Udall 


new leader in precision too/s/ 


Ee i 


€€ The fabulous ’60s, with tremendous technological advances 
predicted, will require this type of precision tool . . . and, son— 


Lufkin lets you mike to bottom of blind holes!” 


With this Lufkin Mike Hole Gage you can measure 
hole sizes right down to the bottom. The exclusive contact 
points make it possible. And, due to their special 
arrangement, you Can detect geometric error in out- 
of-round holes down to .0001”. Another triumph in 
precision-tool design by Lufkin. 

Big-barreled head puts extra space between gradua- 
tions for easier, more accurate readings. And the black 


markings stand out against the nonglare Chrome Clad® 

satin finish. Makes reading easier in any kind of light. 
Four- and six-inch extensions are available for use 

in deeper holes. 

See your industrial distributor. He knows precision 

tools and can show you how Lufkin leads in design 

and craftsmanship. His stock is maintained 

to fit your needs. Lurxin, Saginaw, Mich. 
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TEMPLATES 
ALWAYS CLEAR 
0) 


Another advantage of the Seneca 
Falis Model Q Lathe is its strikingly 
practical design which recognizes the 
user’s problems. Production turning 
machines produce chips. Chips can 
be an awful pain. So we put the tem- 
plate and stylus where chips can’t 
interfere with the amazing accuracy 
built into Model Q. Likewise you will 
find efficient chip guarding, adequate 
chip flow area, and practical chip dis- 
posal means are other features of this 
unusual lathe. 


Write for Bulletin Q-59 for the full 
story. 


“sani 
ALLS 
NWArens 


mod acer 
lathe features 


“Dial Your Set-up System” simplifies 
changeover. 


Multiple tools rough and tracer tools 
finish turn in one automatic cycle. 


Mechanical feed to all carriages. 
Templates clear of chip area. 
Easy to load and unload. 


Straight line diameter adjustment for 
tracer tools. 


Four speed headstock available with 
automatic speed change. 


Feed rate can change during cutting 
cycle. 








See these 
benchmasters fo: 


improved feeding, 
better low-cost 
production! 

















DO tell us your troubles. If turning, centering or 
automation are involved, most likely we can do 
more than sympathize 


SENECA FALLS, MACHINE CO. 


CIRCLE 336 READER SERVICE CARD 


SENECA FALLS, N. Y. 











DON’T JOIN UP! 


You can find many fine career 
opportunities in the metalwork- 





ing industry by reading the 
advertisements in the EMPLOY- 
MENT OPPORTUNITIES section 
of this issue. 




















BENCHMASTER 
“MAF” MACHINE 


Motorized Automatic 

Feeding (MAF) Machines 

supply uniform measured 

lengths of flat strip or 

coil stock to any secondary 

machine. They cycle 

either manually or by 

linking to a machine for 

automatic feed. Stock 

is pulled from a reel, or preferably, from a KOIL- 
KRADLE slack loop. Feed length is adjustable from 
3” to 60”. Stock widths up to 12” wide. Other 
capacities on special order. 


BENCHMASTER 
“FS” MACHINE 


The Combination Length-Feeding and Straightening 
(FS) Machine automatically straightens flat strip 
or coiled stock and supplies measured lengths to 
a secondary machine. it also pulls from a reel or 
KOIL-KRADLE slack loop. By first removing curl, 
kinks, etc., stock feeds faster with greater accu- 
racy, improves production and quality of parts. 


a 
IMPROVED 
BENCHMASTER 
ELECTRO-MAGNETIC 
PUNCH PRESS CLUTCH 


A safe, manual or automatic 
punch press clutch that 
eliminates sliding keys, 
breakage hazards and time 
lag... pickup occurs at any 
part of flywheel rotation. 
Dual purpose cam switch 
prevents double tripping. Single trips or operates 
continuously. Other electrical control settings for 
manual set-ups, foot control, 2 button hand control 
or automatic operation. 


Also available: 
Air Clutch and Mechanical 
Clutch Equipped Presses. 


FREE LITERATURE—WRITE TODAY! 


benchmaster 


1835 W. Rosecrans Avenue + Gardena, California 
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WA | bof) \ 
Magnetic Holding 
Practical on Lathes... 


focused flux from ceramic magnets mean maximum power 


The new Walker Permanent Magnetic Ceramax and the work — the work piece and tool remain 
Rotary Chuck designed especially for lathe as well chip free. In addition — powerful permanent Cera- 
as grinding applications has one unique advantage mic magnets, providing positive holding with three 
over other types of magnetic chucks — it actually times the coersive force of ordinary alnico magnets, 
prevents magnetization of the machine, the tools make possible safe, rugged lathe turning. 
Other features: 
¢ Variable holding for easy work positioning ¢ Rotationally balanced 
e All steel work surface @ Special “Lock” feature prevents sudden 
demagnetization while chuck is rotating @ No electrical accessories 
e Sizes — Diameters 4” x 12” 


Hi Power Standard Electric Chucks 


Walker Hi-Power Standard Electric Chucks are used with all general 
grinding, and feature heavy cast steel construction, hi-magnetic effi- 
ciency, dimensional stability. These famed chucks have long been 
recognized as the most dependable in electro-magnetic holding. 


FREE catalog wire: C6 Widbbce ...... 


ROCKDALE ST. * WORCESTER 6, MASS. 
Original Designers and Builders of Magnetic Chucks 
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ELEVEN HOLES IN EIGHT SECONDS 
WITH DEKA-DRILL! 
COMPANY: Continental Motors Corp., Detroit, Michigan. 


OPERATION: Drilling eight 
11/32” holes .480 deep 

and three letter “!” holes 
.780 deep in a malleable 

iron part. 


TIME OF COMPLETE 
OPERATION: 16 SECONDS! 


FLOOR TO FLOOR TIME: 
32 SECONDS! 


TECHNIQUE: Work piece is 
clamped automatically 
during drilling cycle by 
three pressure pads on 
bushing carrier mounted to 
top leaf of die-set. Bushing 
carrier and locating nest 
plate can be easily and 
swiftly removed and 
replaced to accommodate 
unlimited number of 
different work pieces. 


HYDRAULIC 
MULTIPLE 
SPINDLE 
DRILLING 
and TAPPING 
MACHINE 


Send us one of your drilling 
or tapping problems for a 
free time study estimate. Find 
out how automatic cycle 
drilling and tapping with 
DEKA-DRILL can increase 
production and save time and 
money for you! 


PRECISION TOOL AND MFG. C oti 
DEPT. AM-5160, 1305 S. LARAMIE AVENUE, 


CIRCLE 339 READER SERVICE CARD 


How to estimate the 
time element in 
any machining job 





NUTAP 


Automatic 
NUT TAPPER. 





Use this manual to make the 
winning but safe bids that 
mean more jobs and better 
profits for your shop. 


Machine Shop 
Estimating 


Second Edition 


BY W. A. NORDHOFF 
Douglas Aircraft Company, Inc. 


Here's the kind of on-the-job help you need to make 
quick, reliable estimates of the time it takes to do the 
different machining operations in any machine shop, 
large or small. Whether a job involves drilling, boring, 
tapping, threading, grinding—or any of the scores of other 
operations—this handy manual tells you exactly what to 
consider in estimating job-time. 


It covers every step—from setting up a job to tearing it 
down—giving the specific time value established for each 
element. The various non-machining operations which en 
ter into the cost of any job are also given. Instructions 
are provided for the use of several methods of estimating 
particular jobs on each type of machine in use today. 


_SEE THIS BOOK 10 DAYS FREE 


Taps nuts and screw machine parts 


automatically to close tolerances. Produces smooth, 
clean threads square to nut bearing surface. Main- 
tains high production with minimum tapwear. Safety 
devices prevent tap breakage. Complete informa- 


tion available on request. 


NUTAP also manufactures 
NUT FACERS 
NUT BURNISHING PRESSES 


NUT COUNTERSINKING 
PRESSES 


Cc. P. NUT PRESSES 


General Representative in U. $. A. and Canada 


ERICH LANGE ENGINEERING 


1137 Cranford Avenue 
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Cleveland 7, Ohio 


McGraw-Hill BOOK CO., INC., Dept. FA-5-16-60 | 
327 W. 4ist St.. NYC (36) 

Send me Nordhoffs’ MACHINE SHOP ESTIMAT- | 
ING for 10 days’ free examination on approval. In | 
10 days I will remit $9.00 plus few cents for de 
livery, or return the book postpaid. (We pay for | 
delivery if you remit with this coupon—same return 
privilege.) | 
(Print) | 
Name 

Adress | 
City - Zone State | 
Company ] 
Position | 
For price and terms outside U.S | 


write McGraw-Hill tnt’l., N.Y.C. FA-5-16-60 








NEW HIGH 
SPEED 3-T 





MODEL 6-T 


MODEL 20-T 


Ole Aofiteble Landing REPORTED FROM 


INCREASED PRODUCTION, BROADER FLEXIBILITY, FASTER SETUP... 


. .. ON NEW PINES HIGH SPEED MODEL 3-T PRESS. This new progressive 
bending press has proven the key to increased production, reduced costs on 
a variety of jobs in such industries as automotive, furniture, appliance, and 
farm equipment. 

"INCREASED PRODUCTION”... reported by Bunting Co., Inc., Philadelphia. 
Accurate, quality bends are produced on the 3-T three times faster than by 
conventional methods. Speeds up to 1500 bends an hour on tubular parts 
up to 1” O.D. 


“BROADER FLEXIBILITY”... says Kalamazoo Furniture Company, Kalamazoo, 
Michigan. Wide open tooling area permits rapid progressive bending in 
varied planes. Up to 10 different bend angles are automatically produced in a 
single setup with maintained plus or minus 42 degree accuracy. 

“FASTER SETUP”... reported by Configured Tube Products, Bellwood, IIli- 
nois. Pick-out pins in indexing turret permit quick bend angle selection, are 
easily stored with stop gauges for repeat work. Quick change tooling con- 
tributes to fast, 15 minute setups. 


# ... ON MODEL 6-T PRESS. At Chrom- 


craft Corporation, St. Louis, this mul- 
tiple bending press saves time simul- 
taneously forming ‘““U”’ frames in two 
and three tubes,per cycle at speeds up 
to 2000 bends an hour. 


... ON MODEL 20-T PRESS. At The AP 
Parts Corporation, Toledo, progres- 
sive bending of tubes up to 2” O.D. 
has increased efficiency 20% with 
speeds up to 800 bends an hour and 
near elimination of pass-along work- 


handling. 


Get the complete profit story today. Write for New Catalog 379 


on Pines Bending Presses 


A PIN & S ensincerins co. ine. 


Specialists in Tube Fabricating Machinery) 671 WALNUT @ AURORA, ILLINOIS 








PRODUCTION BENDING . DEBURRING 7 
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NOW YOU CAN GET: “Know-How” 


MARKET DATA ON METALWORKING Worth 
EQUIPMENT IN USE IN YOUR 

SALES TERRITORIES. Money 
American Machinist / Metalworking Manufacturing can tailor Special American Machinist/ 


the inventory to supply you with important facts about market 
potentials in each of your specific sales areas. For details, write 
American Machinist/Metalworking Manufacturing Market data in handy reprint form 
Dept., 330 W. 42nd St., New York 36. 


Metalworking Manufacturing 








SR 464 — The Production 
Man’s Guide to Fas- 
tening Devices 








Sixteen pages of illustrations 
and data to assist in effective, 
efficient fastener selection. 35¢ 


So what's all the commotion 
SR 449 — Production Man’s 


about this R-O Universal Form Gaide te Joining 
relieving Fixture and Grinder? Welded Steel Tubing 


Compiled by the Formed Steel 
Tube Institute, 16-page folder 
presents 116 techniques in tube 
joining. 35¢ 


SR 458 — How to Automate 
Production Equip- 


. ment 
So it makes a cheap cutter last a a EY a 


& 
apé little longer—Probably costs vices in the automation of vari- 





So we've been sharpening tools 
for 30 years without problems— 
Why change? 





a lot more than it saves! ous types of standard produc- 
tion machines. 35¢ 


SR 435 — How Good Are 
Ceramic Tools? 

In only a few years, ceramic 

tools have gained wide accept- 

ance. This 24- page reprint 


gives new and complete data 


So it makes a tool cut a little cleaner 
—We don't have quality problems— 
We're satisfied with our speeds! 





ae on performance. 35¢ 
| So | should spend a lot of money : 
Bal when I’m getting by OK? on Or Tectine alg 0 


od ed Extrusion 


Keep talking, mister—your doubts ring a . ‘ 

familiar note! But can you hold close step hey. ere eltan se rhe 
limits. Can you check your tools without * Sarg pei taal 35¢. 
disturbing set-up, etc. Get all the facts. P - 
Your appraisal may not be fair to yourself. 























Some of the most enthusiastic users of R-O Rae enete Metalworkin 
equipment were doubters first. inist Sonntinihastans 
ss ip ib ems ceain. co anen diel sith cab i alachiis tain isda de lbs tts Gp 7 330 W. 42nd St., New York 36 
R-O MANUFACTURING COMPANY | Enclosed is $ covering cost 
31171 Stephenson Highway, Madison Heights, Mich. | of reprints checked below. 
Please forward the R-O catalog | SR nor = a a ao 458 
Firm 
Address (name) 
City Zone State | 
See Rs Bee es le (firm) 
Title | 
Se ee ee ee ee ee ae ee - (street) 
(city) (zone) (state) 
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SPECIAL INTRODUCTORY OFFER 


to new members of the 


MECHANICAL ENGINEERS’ BOOK CLUB 


Given to you witha 
Charter Membership ! 





Publisher's 

Price, $8.50 

Club Price, 
$7.25 








» ty R. 


of mechanics. materials 





Publisher's 
4 Price, $9.5u 
Club Price, 
$8.10 
Applied Mathematics Engi- 


for 
neers and Physicists by L. A. Neville. Complete 
Pipes. Second Edition. Practical field covering chem 


help in solving physics and engi- tion and industrial applications. 
neering problems. 


Publisher's 
= Price, $8.00 
| Club Price, 

, $6.80 


Epoxy Resins by H. Lee 


An ptm ee ee ae es + 
7 7. + 


on 
t 
4 
' 


Publisher's 
Price, $9.00 
Club Price, 
$7.65 

and K. 

tion 
prepara- 
engineering is based. 


or thil great 


HANDBOOK of FASTENING and JOINING of METAL PARTS 


By V. H. Laughner and A. D. Hargan (Publisher's Price, $15.00). For every metal fastening 
and joining problem, here is your idea book for instant help. Gives scores of tips to speed 


your designs into low-cost production. 


How many of the books shown here do you wish you had immediately at 


Select one of the 8 books listed above AS A GIFT 
—or, if you prefer, choose the Handbook of Fast- 
ening and Joining of Metal Parte for ONLY $1.00 
—your introduction to membership in the Me- 
chanical Engineers’ Book Club. 

If you’re missing out on important technical 

terature—if today’s high enst of reading curbs 
- growth of your library—there’s the solution to 
your problem. The Mechanical Engineers’ Book 
Ciub was organized for you, *o provide an eco- 
fiomical technical reading proyram that cannot 
fail to be of value to you. 

All books are chosen by qualified editors and 
consultants. Their thoroughgoing understanding 
of the standards and values of the literature in 
your field guarantees the au‘horitativeness of 
the selections. 

How the Club operates. Hvery second month 
you receive free of charge The Mechanical En- 
gineers’ Book Club Buidetin. This gives complete 
advance notice of the next main selection, as well 
as a number of alternate selections. If you want 
the main selection you do nothing; the book will 
be mailed to you. If you want an alternate selec- 
tion .. . or if you want no book at all for that 
two-month period . . . notify the Club by re- 
<a the — in the envelope enclosed with 
your 

We ask you to agree enly to the purchase of 
three books in a year. Certainly out of the large 
number of books in your field offered in any 
twelve months there will be at least three you 


would buy anyway. By joining the Club you save 
yourself the bother of searching and shopping, 
and save in cost about 15 per cent from pub- 
lishers’ prices. 


Send no money now. Just check any two 


THIS COUPON IS WORTH UP TO 
The Mechanical Engineers’ Book Club 


Please enroll me as & 


I am to receive my FREE book, 


ee Club Price, 


Formulas for Stress and 

J. Roark. 
Ready mapual 

in all major facts Ps 


Professional Engineer's enc. 
Questions 


W. 8. LaLonde 
for passing license 


Dept. AM-5-16 


330 West 42nd Street, New York 36, N. Y., P.O. Box 97 


member of the Mechanical 
or the Ha 


FORMULAS 
for STRESS 
and STRAIN 


wi 
naan Son 


Publisher’ 's 
wees we Price, $8.25 


Publisher's 
Price, $8.50 
Club Price, 
wi 6.95 mae @6.-: $7.25 
Strain Mechanism by J. 8. Beggs. Prac- 
Third Edition. tical methods of analyzing com- 
of formulas and plex mechanisms and solving 
to strength of mechanical design problems. 


Publisher’ s 
| Price, $7.00 


j sar ‘a 


Publisher's 

Price, $7.50 

> Club Price, 
$6.40 


Welding bo ee by T. B. 
Jefferson. Edition Complete 
details on y 1 2000 welding sub- 
examinations. jects. 


and Answers by 
Quick, easy help 


hand? 


hooks you want—one FREE (or the Handbook 
for only $1.00) and one as your first selection— 
in the coupon below. Take advantage of this 
offer now, and get two books for less than the 
regular price of one. 


Check here if you want the Hand- 
k of Fastening and Joining of 
Metal Parts for only $1.00, and check 
one (1) book listed below as your 
first Club selection. 
oa OR a 
Check two books below. We will 


4 é 
etch cond the Sisber priced beck es 


inAteated 





Book Club. 
for only $1.00, 


— elab price, plus a f 
Club assumes this charge on prepaid orders.) 


will be Generibed to me in. cévenen I need take only 


or alternates in 12 months of membership. (Offer good in U.S. 


PLEASE PRINT 
Name ............ 


Address 
City 
Company 


I 
| NO RISK GUARANTEE aR 


] within 10 days and your menbereniy will be canceled 


not completely 


along with my first as I hav 
at the right. You will bill me for my first selection only 
lew additional cents for delivery. 


satisfied, 
return your first shipment 


your FREE book 

—Mechanics of Machinery, $7.25 

Formulas for Stress & Strain, 
$6.95 

—Mechanism, $7.26 

—Applied Mathematics for 
neers & Physicists, $8.10 

—Epoxy Resins, $6.80 

“a Physics for the Engineer, 


—Professional Engineer’s Exami- 
nation Questions and Answers, 


at the 
(The 
selections 
—— 
only.) 


Engi- 


$5.95 
—Welding Encyclopedia, $6.40 
AM-5-16 
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Stocker & Yale Machine Tool Optical Projector 


OPENS A WHOLE NEW 
DIMENSION IN 
PRECISION 
PRODUCTION 


Vertical or horizontal models. 
Standard magnifications of 10X, 
20X, 31 .25X, SOX, 62.5K, 100X. 
Measures in increments of .001” 
or .0001” 


Typical lathe application -> 
South Bend 


Portable. Easily converted from one ap- 
plication to another . . . or may be perma- 
nently mounted. Set-up time is merely a 
matter of minutes. 


Reduces costs — cuts machine downtime, 
Saves operator time, speeds production, re- 
duces scrap, speeds operator training. Im- 
proves quality—climinates transfer errors, 
allows working to layout, permits seeing 
and measuring stock removal. Broadens 
market — allows you to do work you other- 
wise would not be able to do. 


We guarantee the Model 7M will return 
more than your investment in short order! 


Optical Projection Methods Engineering — 
Readily attaches to most machine tools 
Allows continuous and precise magnified Optical erection Muthods offer: sense.” | 
checking, direct measurement, and compari- 
son of work in process to transparent over- 
lay charts. Gives a clear, sharp, high-con- 
trast image . . . accurate, easy to see, easy 


to work with. 


--STOCKER & YALE-- 5 


Optical Projection Equipment — Lite-Mite Supplementary Lighting 
[] Demonstration [] Optical Projection Methods Engineering | 
() Catalog on Machine Tool Projector Model 7M i 


assembly. We have a wealth of systems 
engineering and custom manufacturing 
experience you can profitably put fo use, 


Want 
Details? 


Clip and attach to your letterhead. Sign and mail to: 


STOCKER & YALE, INC., 48 Green Street, Marblehead, Mass. 


CIRCLE 344 READER SERVICE CARD 





WANT TO TOOL WITH PLASTICS? 


American Machinist/ Metalworking Manufacturing Special Re- 
port Number 410 outlines the plastics most widely used; the new 
materials now available; and the new toolmaking techniques 
that are being developed. Case histories illustrate current 
applications of these methods in Metalworking. Send 25¢ and 
your name and address to: 


Reader Service Department 


American Metalworking 
Machinist / Manufacturing 











330 W. 42nd St., New York 36, N. Y. 





Yoder Tube Mills 
speed tailpipe production 
at AP Parts Corporation 


The AP Parts Corporation (Toledo, 
Ohio), world’s largest producer of 
replacement mufflers and tailpipes, 
uses 2 YODER Tube Mills to produce 
more than 300 ft. of 134”, 174” and 2” 
tubing per minute. 


According to Mr. John Grindle, Plant 
Engineer, the two-man operated 
YODER Mills are vital to the produc- 
tion of the entire plant. “YODER Tube 
Mills earn their keep daily. They are 
easy to set up, maintain and operate 

..the welds are clean and uniform. 
We depend on them for constant 
quality, high production and mini- 
mum downtime”. 


The YODER Tube Mills at AP Parts 
exemplify the production economies 
and dependability of all YODER-built 
equipment, whether it be Pipe and 
Tube Mills, Cold Roll-Forming 
Machinery or Slitting Equipment. 


If your products require ferrous or 
non-ferrous pipe or tubing, from 14” 
to 26” diameters, there is a YODER Mill 
designed to produce it economically, 
accurately and efficiently. 


For complete information on YODER 
Pipe or Tube Mills... write for the 
fully illustrated, 88 page YODER Tube 
Mill Book ...it is yours for the asking. 


THE YODER COMPANY 
5519 Walworth Avenve + Cleveland 1, Ohio 





PIPE AND 
D) TUBE MILLS 
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“T wish I could have done something to help...” 


- 


You can do something 
about traffic accidents! Drive safely yourself—obey the 
law. Sure. But you can do a lot more! Traffic accidents affect everybody. 
Reducing them is a community problem. Its solution calls for systematic, 
organized effort and cooperation with public officials —for teamwork and 
leadership. Here is where you can help. Join with others who are working 
actively to promote safe driving and secure strict enforcement of all traffic 
laws. Make your influence count. Support your local Safety Council! 


C@ 


Where traffic itaws are strictly enforced, deaths go DOWN! 


Published in an effort to save lives, in cooperation with the National Safety Council and The Advertising Council. 
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SEARCHLIGHT SECTION 
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1\ 
INDUSTRY FoR 4 GENER® 


KINGSBURY 


— AS LATE AS 
1955 — 
BASES: 60”, 72”. 80” 
and 84” dia. 
TABLES, AUTOMATIC 
INDEXING 1 12", 14”, 


tae 


BROACHES 


— AS LATE AS 1953 — 


VERTICAL SURFACE 
Tens STROKE MODEL RAMS TABLES 
0 “ur 10-54 
10 Colenlal VA2-10-84-D2 Dus! Shutie BRACKETS Vertical, 
Hs val teas, Reeipro. Tunnel type & Angle. 
25 SBD 96-25 ENGINEERING & 
erican 7-10-36" RETOOLING 
HORIZONTAL SERVICE 
AKE MODEL AVAILABLE 
Send us a print or 
ple part 


Shuttle 
Swivel 
Tri-Way 


XL-12 


RADIAL DRILL 


on? 


AUTOMATIC DRILLING & 
TAPPING MACHINES 


OUTSTANDING BUYS 


MANY NEW SINCE 1952 


#330 New Britain Precision 
Boring, Turning & Facing Machine, 
Single End, Cam-actuated Com- 
pound Table, 48” swing, variable- 
speed, Automatic Cycle, 1952. 


36” Cincinnati Shaper, Rapid 
Traverse, Electric Clutch, Power 
Feed to Head. 1953. 


#2D Kearney & Trecker Rotary 
Head Vertical Mill. 


B48 Natco Holestee! Multiple 
Spindle Drill, 48 Adjustable Arms 
and Spindles, #2 Taper. 

KELLER TYPE BG3 AUTOMATIC 
DUPLICATOR 144” Horiz., 78” 
Vert., Cap., 10’ x 14’ Bed, 92” 
Angle Plate, MG Set, Chip Con- 
veyor. 


6’-17” Fosdick Econo- 
max, 36 speeds to 
1400 RPM, #6 Taper, 
Hydraulic Clamping 
and Rapid Traverse. 


FOSDICK #42 JIG BORER 22” x 
42” Table, 42” Travel, 1500 RPM, 
Serial #15280. 


#W-8 BAUSH MULTIPLE SPINDLE 
DRILLS Drill Area 42” x 48”, 16 
Spindles 242” 
Index Table. 


#281 WEALD Internal Centerless 
Grinder, Serial #31650 (2). 


#2 CINCINNATI 
GRINDERS, 10” capacity, 
matic Cycle. 1950 (2). 


#33 SUNDSTRAND FLUID SCREW 
SIMPLEX MILL, 120” Table travel. 


WB 4-SPINDLE CONE 256” Auto- 
matic Cut-Off Machine. 


in Diameter '48” 


CHUCKING 
Auto- 








INE 


WRITE, WIRE OR PHC 


HARVEY GOLDMAN & COMPANY 


»CHAEFER ROAD e« TELEPHONE 
DEARBORN 2, MICHIGAN (Sut 


3910 S 
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SEARCHLIGHT SECTION 
ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 





Listed below are used, surplus new and rebuilt 
machine tools or services as advertised in this section. 


The numbers after the advertiser's name, indicates 
the products or services offered by the advertiser. 


. Accessories 

. Automatics 

. Boring Mills 

. Braaching Machines 

. Chucking Machines 

. Compressors 

. Cutting Off Machines 

. Drilling & Reaming Machines 
. Electric Motors 

. Forging Equipment 

. Gear Cutting Machines 
. Grinding Machines 


. Lathes 

. Milling Machines 

. Planers 

. Power Equipment 

. Press Brakes 

. Presses 

. Roll Formers 

. Saws 

. Shapers 

. Shears 

. Threading & Tapping Machines 
. Welding Equipment 





( ADVERTISER Page No. 


Andrews Tools & Machinery Co., 
Edward 

Cincinnati Machinery Co.. ... 250 

Cook County Machinery Co. 250 

Eastern Machinery Co. 

Electric Equipment Co. 

Goldman & Co., Harvey 

Hyman & Sons, Joseph 

Lucas & Co., Inc., Austin D. 

Midwestern Machinery Co. 

Miles Machinery Co. 


National Machinery oy 
Noll Equipment Co 
\_ Revere Machinery Corp.. 


oe 


KEY TO PRODUCTS OR SERVICES 


29 

6, 10, 16, 24, 29, 37, 50 

29, 33, 46, 48, 51 

16, on 

1, 17, 39, 58 

x 67, 13, 16, 24, 33, 50, 56 
40, 41, 51 

33 

6, 10, 16, 24, 29, 33, 41, 51 

2, 6, 11, 13, 16, 20, 23, 24, 29, 33, 37, 
41, 46, 50, 56 

41 








23, 24 
6, 10, 24, 29, 33 e 








cwcwor Equipment Locating = 


"*No Cost or Obligation” 


This service is aimed at helping you, the reader of “SEARCHLIGHT,” to locate rebuilt 
and used machine tools and equipment, not currently advertised. (This service is for 


USER-BUYERS only.) No charge or obligation. 


How to use: Check the dealer ads to see if what you want is not currently advertised. 
If not, send us the specifications of the equipment and/or components wanted on the 
coupon below, or on your own company letterhead to 
SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c/o American Machinist/Metalworking Manufacturing 
Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. 


Your requirements will be brought promptly to the attention of the equipment dealers 
advertising in this section. You will receive replies directly from them. 





Searchlight Equipment Locating Service, c/o Classified Advertising 
American Machinist/Metalworking Manufacturing, P.O. Box 12, N.Y. 36, N.Y. 


Please help us locate the following equipment: 


5/16/60 
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2039 EAST GENESEE 


RE-BUILDING 
at ia Best 





Miles re-building often adds features not 
present in the original ag og Here i 
mechanics ore or bed of a 
inch x 34 ft. Niles lathe to. receive tg 
ened steel wearing plates. The result is 
reater accuracy over a longer period of 
me. 
Automatic, 2” RBG Acme Gridley 6 spdl. new 44 
Borer, No. 2U Simplex Stokerunit, dbl, precision 
ome eet 868 CFM Sulivan Class WJ3 angle 


Drills “Multiple Model B2A Natco ‘“‘Holestee!”’ 
way 
Drill, Upright, 24” Cineinanti Bickford sidg. hd., 


™ 
rte. No. 20 H.O. Baker hy. 
ear Hobber, No. 12H Goutd 4% Eberhardt univ. 
Grinder Cylindrical, 10x18” Norton type C, late, 


(2) 
Grinder, Surface, 8°x24” No. M-3 Abrasive 
Lathe, Engine, 25°x72” ce Axelson Model E hy. dy. 
’ a ay A 
ee rm. Cnnematte 
” Model |- - eu Libby Uni 
" Sundstrand Rigidmil 
Mill, Ne 2 Cincinnati plain horizontal Ree. 0.a., 
Mill, Thread 6°x36" Model LT 36 Lees Bradne 
Mills, Planer 42°x42"x18’ Ingersoll adj. rail, Mo 
Mills, Rotary, 54° Newton 2 spdi. MD 
Planer, 66° Rockford opens . shaper-plan 
+" Coiner, 250 ton Minster Model 90-250 air 
e 
00 Ly - ce -~* 4 post 
ins 


© 700B Perk 
35 U. . Muitiottae, 4 slide 
arrell, thread roller 
motor 


reed Type R Economy automatic pointing or 

ng 

Upse 4 National air clutch 

Drie wens. Leland Gifford - mtr. on spdil. 

Gear No. 20 lows Red Liner 

Gear Planer, 24” Gleason bevel gear 
OVER 1,000 NEW AND USED 

J \~ MACHINE TOOLS IN 

y \ 


Ca ST 
ee 
tt 4 
MACHINERY 
| 





* SAGINAW, MICH. PL. 2-3105 
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IMPORTANT FRENCH 
METALWORKING COMPANY 


Situated in Eastern France, 
has available 


Large Plant, 
Permanent Employees and 
Financial Means 


Is interested in an arrangement with 
American company on equal basis, or 
in manufacture under license, for mass 
production to European Common 
Market. 


Write to E4.315 Contesse Publicité 
20, avenve de l’Opéra, Paris, France 
who will forward inquiries 
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FOR SALE 


@ Chambersburg 3000% Ceco Drop Hammer Air 
Operated New 1953 
© Fosdick #30 Jig Borer Table 18x36” New 


1940 
® Gleason Model 17 Gear Grinder New 1943 
@ KEARNEY & TRECKER “MILWAUKEE” 25HM 
96” x 96" x 20’ Cincinnati Hypro Double Housing Planer, Piain Horiz. Miller—high speed, flywheel on 
4 heads, pneumatic tool lifters, tate. spindle, new 1944 
14° x 12’ x 30’ Betts Double Housing Planer, 50 HP DC @ MONARCH 10x20” cc Mode! EE tool Room 
motor, 4 heads, box table. ACTUAL PHOTOGRAPH Lathe, Taper, chucks & collets New 1943 
AVAILABLE. © BROWN & SHARPE #4 Universal Grinder, 
ie” x 40° x 96" centers Norton Type “C"’ Cylindrical 14”x60” centers, New 1943 ° 22 
Grinder, two gaps, swing 40° and 28° In gaps, mechan- Be . a About Cl rtisin 
ical feed, tate type. We solicit your inquiries 


20” Gow'd & pawns industrial Shaper, vise, front REVERE MACHINERY CORP. 
support, new 19 
22” x 24° centers Monarch Model CM Geared Head Lathe, 415 Lexington Ave., New York 17, N. Y. 
actual swing 271%”, 16 speeds, two Carriages, tapers. Tel. MU 2-5424 Dudley Himoff, Pres. ontact 
45T Giddings & Lew!s table type boring mill, table 40 «x 


43, outer support, late type. CIRCLE 507 READER SERVICE CARD ae Vd 
Model 300 Hanchett, 13 x 48° table, complete with e 
rectifier, late type. I. _ t 


magnetic chuck and , a 
24” =x 72° Sidney G.L. lathe, 16 speeds, Timken bearing, MOTOR +» GENERATORS 


taper attachment. TRANSFORMERS 
af a Hydraulic Surface Crinder, late type, Of: ft 

motor . 
72” x 72” x 18 Cineinnati Hypro Planer, 4 heads, [ELECTRIC EQUIPMENT CO. ice Neares ou 


pneumatic tool lifters, late type. 


af g FEY ome Power Box and Pan brake, ‘ ATLANTA, 3 


vie cotunse Ctastnnatl, Bickford Piain Radial drill, mo- j ef R ’ 1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
CIRCLE 508 READER SERVICE CARD W. 0. CRANK 


incinnati Machinery — NEW 4th Printing — BOSTON, 16 
COMPANY MACHINE TOOL RECONDITIONING 350 Park Square 
& the Art of Hand Scraping HUbbard 2-7160 
3901 Kellogg Ave., Cincinnati 26, Ohio Write for folder describing illustrated book M. J. HOSMER 
Phone TRinity 1-0853 MACHINE TOOL PUBLICATIONS CHICAGO, 11 
CIRCLE 503 READER SERVICE CARD 215 Commerce Site. Courts & © 520 Ni lo. Michigan Ave. 


AVAILABLE IMMEDIATELY CIRCLE 509 READER SERVICE CARD Ne anne 4-5800 


120H G & E GEAR HOBBER CLEVELAND, 13 


Put into Service 1945 WANTED LICENSE 1164 Illuminating Bldg. 


Maximum 120” Diemeter x 48” Face 
SUperior 1-7000 


Replacement Value over $200,000.00 : ‘ 
SAVE, SAVE SAVE, SAVE to Manufacture in Europe sie Ps B. SULLIVAN 


1953 SPRINGFIELD VERTICAL Industrial organization specializing in building 
UNIVERSAL INTERNAL GRINDER of Heavy Machinery (40 ton units), Special on eer St, 
22” Swing Machines Automation—Matérials Handling and a 7 ide 7-5117 
Like New Continuous Production Systems—Finishing Ma- GORDON a. Coble 
NOLL EQUIPMENT COMPANY chines — Moulding Machines — Joining Ma- DENVER, 2 
4533 S#. ns ‘ ; , 
3 St Gia Avenne, Gevetend 3, Ohio chines—Splitting (Cleaving) Machines — etc., 1700 Broadway, Tower Bldg. 
is seeking a license, or other arrangement. Such ae oe 5.2981 
CIRCLE 504 READER SERVICE CARD arrangement could include monufecture of me- ; ORE aa P 
chinery used in Public Works, Hydraulics, 
BRITISH MACHINE TOOL Mechanical Construction, Electrical Construc- DETRON, 26 b Bid 
MANUFACTURING CONCERN dna: Pianta 856 Penobscot Bldg. - 
(A member of a large Engineering WOodward 2-1793 


Group) at present specializing in Please write to: LOS ANGELES, 17 

High Quality Lathes are interested N°E. 4.321 Contesse Publicité 1125 W. 6 St. 

in manufacturing under Licence Amer- 20, Av. O Paris, F 

ican Machine Tools of omen - » eee w.c. Ph ae 2-5450 


Wil eiy Amertess Machine Teel A A TTI 
manufacturers interested in such de- — ~~ . NEW YORK, 36 

velopment please submit preliminary 500 Fifth Ave. 

proposals in confidence to Box No. An Investment! OXford 5-5959 
: +t Productive advertising is an INVEST H. T. BUCHANAN - 8. P. LAWLESS 
wore Amuteen Madinit Glues. MENT rather than an EXPENDITURE. eee AW. BENDER 

Adv. Div., P.O. Box 12, N.Y. 36, N.Y. “Searchlight” advertisers almost invari- 
ably repo oe prenet and satisfactory results. PHILADELPHIA, 3 

CIRCLE 505 —— SERVICE CARD ne Six Penn Center Plaza 
1’ 17" American Radial, Address Classified LOcust 8-4330 


#3 and 4% Kling Fri tt r 1951 ied i i 
12” %* Cineinnath Frictoa aw, Advertising Division H. W. BOZARTH H. NICHOLSON 


pays t Late American Machinist PITTSBURGH, 22 
7 Kane & Noach Shape Siratentone P. O. BOX 12 1111 Oliver Bidg. 
Send for our complete listings. NEW YORK 36, N. Y. EXpress 1-1314 
COOK COUNTY MACHINERY COMPANY P. PIERCE 


1036 W. Lake Street, Chicago 7, Illinois 
CIRCLE 506 READER SERVICE CARD CONTRACT WORK WANTED ST. LOUIS, 8 
Extend Your Plant To The United 3615 Olive St. 


Kingdom. 
Small Company, with over 100 hands, 6 miles a 

CONTRACT WwoRK WANTED east of ey an ay — like to = JEfferson 5-4867 
Small well equi job shop toolroom specializt tact any American mpany with a running e 
in oan t_. - a Vane @ production. work oa in the vending machine or “Do it yourself’ field SAN FRANCISCO, 4 
sm arts as, fixtures a screw ma arts 
Shand under. ‘hop located in New Bngland. Mail | Woy COUld 98 Pe icy machines, hacked 68 Post St. 
OS FO Ce eo by a Toolroom, with the European market in DOuglas 2-4600 
CWW 4380 American Machinist Class Adv. mind. For full details contact Ryecroft Engineer. S$. HUBBARD 
Div., P.O. Box 12, N.Y. 36 N.Y. ing Co. Ltd., Ryecroft Street, Ashton-under-Lyne, 
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WANTED 
TO BUY 


WARNER and SWASEY 
5-spindle Chucker 


Contact Kenneth R. Lung 
or Louis Wozar 


THE TAIT MANUFACTURING CO. 
DAYTON, OHIO 


CIRCLE 515 READER SERVICE CARD 


PRESSES 
BRAKES PRESSES cueaps 
Will Lease or Farnish Long Terms 
JOSEPH HYMAN & SONS 
2600 E. Tioga St., Philadeiphia 34, Pa. 
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SEARCHLIGHT SECTION 


TURRET LATHE TOOLING 


Pane & Swasey * Gisholt + Foster * Acme * Bardons & Oliver + 
Jones & Lamson + Midland + Libby * Fastermatie * Potter & 


Johaston 


T... 35% oFF REGULAR PRICES 


TOOLING IS... 


New—Government Surplus * Reconditioned 


hi 


lies from one dependable source 





shop supp 


/Edward Andrews — macunery co. 


400-80 WEST NINE MILE ROAD « 


HAZEL PARK, MICHIGAN 


TELEPHONE: Lincoln 5-4900 or JOrdan 4-6527 (DETROIT OFFICE) 


SEND... 





. e 
reas gs | Se Sere eaten 
Rm me = . 


for Catalog 
No. 1-59 for 
complete 
=> listing of 
<f Turret Lathe 
4 «Tooling 


ee eae Pe 


aad hill 


CIRCLE 510 READER SERVICE CARD 








EMPLOYMENT 





STRUCTURES 
LABORATORY SUPERVISOR 


For 
Rocket Development Department 


Structures Laboratory Supervisor 
will have the responsibility for 
planning, executing and reporting 
structural tests of assemblies, sub- 
assemblies and components of solid 
propellant rockets. Duties will re- 
quire ability to conduct the follow- 
ing: 
1. Experimental stress analysis 
of: 
a. Pressure vessels 
b. Load carrying components 
2. Load deflection measurements 
3. Flight and handling load 
simulation 
4. Hydraulic actuations 


Education Requirements: B.S./ 
M.S. in Mechanical Engineering or 
Engineering Mechanics. 


Experience: 5-10 Years. 


W. D. Linkenhoker 
Technical Personnel Supervisor 


HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS 


LABORATORY 
Cumberland, Maryland 


US. Citizenship Required 


20° Barnes 1 Geared 
21° faclneati- Bickford, > age cots ~9 yy 
tate 


No. 201% , Single Sp. ‘Uerlont Drill & 

















ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITION WANTED 





Available. Precisi Grinding 





chinist. 


Expert. Twenty- 
five years sales and executive background on 
all types of grinding. PW-4341, American Ma- 





EASTERN 
Rebuilt Machine Tools 
THE SIGN OF QUALITY — 
THE MARK OF 
DEPENDABILITY 


HORIZONTAL DRILLS 


2 state | WD re = F. & John Barnes, m.d. 
No. 410 W ohn Barnes, Horizental Boring & 


Drilli Machine. m.d. 
"nate. ode yt 2 — 
ee Gun Barrel nisieg. 
P I Medel 972 2 spindle Hy- 
Hole orn ™ m.d., 
Pratt & Whitney, Motel” Mia2s, 2 
Gun Barrel Riffing, m.d. 
Model eras Soe © emt 
‘Deep Hole Drill, belted m 
x40” DbI. Horlz. “on Machine, m.d. 
Barnes Independent 2 spindle 


Boring Machine, late 
L Boring & Drilling Machine 


ites! Model, m.d. 

Natee Horizontal Drill, by opposed B4F2 Head, 1943 

Ne. 2 LeBlond Deep Hole Boror, m.d., 1943 
MULTIPLE SPINDLE DRILLS 

2 spindle No. 201% Barnes, m.d., H.D. 

2 spindie No. 6 —— Manufacturing Type H.D., 

separate m.d. to oa. spindie 
3 Ry ny Ay 38" — -Bickford Upright Drill, 
m. M. 


4 spindle No. + 230i Ye m.d. 
6 late Model mies Prati % Whitney In Line 


6 spindle W.F. 3. Barnes Vert. Drill. Mach., m.d. 
Ne. 924 Barnes Vertical Boring, Drilling, Facing 
& Reaming Machine 
UPRIGHT DRILLS 
oo Cincinnati-Bickford H.D. fue Service, m.d. 
H3 Barnes Hydram, m 

Medel H4 ro Hydram, a. + 
20° | 1940 

Self-Ol! Drill & Ta » md. 


21” Cincinnati -Biekford, 
No. 2AL Nateo Hotoctest Vertical, 


ne ee 
Sah Saher Universal Quick Change Type, 
THE EASTERN MACHINERY CO 


> 





EMCO 
CIRCLE 513 READER SERVICE CARD 


PRACTICALLY NEW PRESSES 


525 tons, Bliss #96%_-60 Bed 60°x54", Str. 8” 
160 tons, Bliss #0%,-60, Bed 60°x30", Str. 6” 
120 tons, - by Bed 48°x30", Str. 8” 


W arco—600 Crank Bed (80°xhe" 
Deuble Rell Feet. Ue Uaeslion Straightener 
135 tons, Bliss #6-48, Bed 48°x30" 
100 tons, Bliss #5-38, Bed 38°x28" 

Bed 


_ 
LeBlond Engine Lathe, Type NK, 98° swing x 27° 
“If it's machinery; We have it.” 
NATIONAL MACHINERY EXCHANGE 


3 Mott St.. N. Y. CAnal 6-2470 


CIRCLE 514 READER SERVICE CARD 
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MACHINE TOOLS 
FOR SALE — FROM STOCKS 


RBG = Rebuilt Condition & Guaranteed 
RCG = Reconditioned — Guaranteed 
*Indicate Late Model Machines 


AUTOMATIC—CHUCKERS 
1%"—6 Spd. Conematic (1954) RCG 
BORING MILLS 
*24” Bullard VTL, Side Head, Coolnt Rebuilt 
*74" Bu’iard VTL, “Cutmaster” Like Rbit 
DRILLS, RADIAL 
*3'x! 1” Carleton, Tapping Ser 1A822 RCG 
*4'xtt" Amer “H Wiz Thi. (1948) 
*5’xt i” Carleton #4 MT, Ser [A1418 


DUPLEX BROACH 
5 ton—42” Cine. Vert. Hydro (1950) RBG 
GRINDER, FORM 
#180 Sheffield, Ser 180448—like new 
aes ag oo mn misc. 
#35 Exeelle Thread, BG 
109 Bryant Int. New Seat, (rear) ‘nee 
"30x48 Landis CHW Universa! 
GRINDERS, cunpaen 
16A2 Blanchard 2 spd. —-, Sz’g. (1948) 
*30x36x120" Thompson Horiz. Hydr. 
LAPPERS 
#26F Norton Hydrolap like new 
LATHES 
*12x20 Rivett _— Toolroom hres RBG 
“30x96 Niles “‘Timesaver’’ T.A. 8), 
*20x72” ht w/Air Gage Tracer *{1948) 
LATHES, TURRET 
*2#3 Gisholt, Barfeed, 1948, Excel 
“#5 Warner & Swasey, 2/2” Bar Feed, RBG 
MILLS 
“2H K & T Horiz. V. Head, Slotter, R. Table, 
Div. Head Real Nice (1945) 
*#V-20 Mammut (German) Vert, 90° Swivel (1952) 
"a Mammut (German) Horiz. 13x56 TBL 


(1953) 
"24 —. Vert, H. Speed, » Os ys (1954) 


360° Tracer 
*8 Spdi Cine Vert Hydrotel 268x134" Thi 
MILLS, 3 DIMENSION 
5’x5’x14’ converted planer type Rbit. Cond. 
4'x4’x12’ converted planer type, Rbit. Cond. 
y ~~ F 

“300 ton Verson Hydr. 125 HP 
*65 Ton 26 Federal oer "air Chetan (issi) 


SHEAR 
12’x10 ga Niagara Ser. 38585 


All Machines Carry Regular 30 Day Return 
Privilege Guarantee 


"MIDWESTERN" 


2900 Pleasant Ave. So. 
Minneapoils 8, Minnesota 
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CALL FOREST 7-5301 NOW 
1962—-8-96 CIN. DUPLEX Hydromatie Pred. 
1945—42” BULLARD CUT- 7. 
3 Heads, Threading. 200 RPM 


Consult LUCAS in Bridgeport Today 
AUSTIN D. LUCAS & CO., INC. 
97 Lindley Street, Bridgeport 6, Conn. 
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YOU CAN 
“PRECISION TAP” 
PRECISION HOLES 
ON THE 


amulton 


SUPER SENSITIVE TAPPING MACHINE 








120 to 10-24 


(000 - } 
"It masters 
the heart-break jobs” 





Ask for 
FREE LITERATURE BATCH 
No. T-821 


THE HAMILTON TOOL COMPANY 
830 SOUTH NINTH STREET - HAMILTON - OHIO 


REPRESENTED IN CANADA BY 
Sykes Tool Corporation, Ltd., Georgetown, Ontario. 
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From the American Machinist Library 
of Tips for Top Shop Men 
j 

O you know just what you have in material and equip- 

ment inventories? If you don’t, you'll drop more dol- 
lars than you think. It isn’t necessary to know how many 
peanuts there are in the barrel (as one store clerk attempted 
to discover) but you must know how many barrels, and 
how rapidly one is used up. 
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National Tool Builders Ass’n. 
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SPECIFICATIONS 
Lé&éJ 6O SERIES PRESSES 


Two capacities—50 or 60 tons, geared and 
non-geared models. Slide face 24" x 12”. 
Bolster 36” x 24”’. Opening through back 
22”. Shut height 11’’*. Slide stroke 4’’*. 
Slide adjustment 3”. *or to suit 


50 SERIES 


Capacity for large dies. 


Large box-type slide, 
mounted in long gibs, 
maintains accurate 
alignment. 


Rigid frame design re- 
sists deflection under 
heavy work loads. 


Dies mate perfectly — 
wear is minimized. Close 
product tolerances stay 
close. Die maintenance 
is reduced. 


Proven L&J features in- 
sure long dependable 
service, cut maintenance. 


Readily adaptable to 
wide variety of work. 


Write tor complete information. Also 14 to 150 ton O.B.I. 
presses, 20 to 150 ton straight side presses, and 30 to 75 


ton gap frame presses. 


L&J PRESS CORPORATION 1 titan, inc: 
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SHORE SCLEROSCOPE 


over 40,000 IN USE 


& MFG. CO., INC. 


90-358 Van Wyck Exp. 


Jameica 35, N. Y. MODE C-2 
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the economy of 


aa 
| ELECTRIC MANUFACTURING COMPANY, INC., APPLETON, WISCONSIN 


.... becomes evident after sufficient exposure to the original cost/ 
maintenance costs /production /profits equation. 

Exploiting the full potential of better basic design, the Miller Gold 
Star 300 series ac-dc welders convert in minutes from the prime ac-dc 
welder of exceptional performance to any of these three A-C applications: 
Metallic Arc, manual or automatic Inert Gas; or, to any of the following 
D-C applications: Metallic Arc, manual or automatic Inert Gas, or inert 
Gas spot welding. 

it’s important to note that the Miller conversion kits utilized to 
obtain any of the above simply extend the built-in superiority of the 300 
series’ welding characteristics into the type of application desired. It's 
adaptable by design — not discovery. 

Available in 200, 300, 400 and 600 ampere models, all feature the 
exclusive Miller transformers and semi-metallic rectifiers. Complete 
specifications, including duty cycle chart, will be sent promptly 
upon request. 
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RANT 


RIVETERS — PIONEERS in 
their line — head rivets from 
smallest to 34” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method — Sizes to 
meet all needs — Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 


Write for literatere and don't 
forget te send samples. 


THE GRANT MFG. & 
MACHINE CO. 
85 Silliman Ave., Bridgepert, Conn., U. S. A. 
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Atlante 3 . . . W. 0. Crank, 1301 Rhodes 
Haverty Bldg., Jackson 3-6951 

Boston 16 .. . G. W. Chapman, Jr., J. H. 
Koch, 350 Park Square Bldg., Hubbard 2-7160 

Chic 11... W. J. Haring, T. H. King, 
520 6. Michigan Ave., Mohawk 4-5800 

Cincinnati 8 . . . W. J. Reichard, Jr., 2637 
Erie Ave., East 1-6110 
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or 1-7000 
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Bidg., 1712 Commerce St., Riverside 7-5117 
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St., Dougles 2-4600 
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announcing 


a new 


production 


tit) 


DYNA-EMPIRE PLATEGAGE 
MODEL D-873 
precise plating thickness measurements from .0001 
to .015” in a matter of seconds 


In inspection and production—wherever precise plating thickness measurement is 
essential, the Dyna-Empire PLATEGAGE provides a rapid and simple means of 
determining the thickness of a plated or painted surface on ferrous base metals. 
These PLATEGAGE features assure production speed and ease of operation— 
laboratory accuracy e Direct reading—of plating or coating thickness from 0001” 
to .015” e Precise measurements of any contour with specially designed probe tip 
—inside or outside diameter (as low as 1/16” O.D. and %” I.D. on contoured surfaces) 
of pipes or tubing and holes in stampings, and castings. ¢ Easy operation by unskilled 
operators — one probe covers all measurements; no special scales to set up — no 
calibration curves needed. Read coating thickness directly on the meter. ¢ Non- 
destructive measurements—no parts wasted in tests. e Transistorized construction-— 
guarantees long operating life e Completely portable—weight only 9 lbs.; battery or 
line operated. e No extras to buy—unit complete with batteries, a universal probe to 
cover every measuring need and two thickness reference samples. 


Fast and accurate direct thickness measurements of these platings: Silver, copper, 

nickel, chromium, cadmium, zinc, brass, tin, etc. on iron or steel base 

materials. Measurement of paint thickness on automobile bodies, 
refrigerator cabinets, transformer casings, iron or steel cans, etc. 

Price $345.00 complete 

. a 


DyYnNa- EMPIRE Inc. 1075 stewart sve, Garden city, W. y 
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low cost 


BLISS HYDRAULIC 


@ since ves7 e KEYSEATER 


cuts standard, 
tapered keyways 
Va" to 2’ wide 


© fast set-up—saves time 
and money 

@ low cost operation-uses 
standard tool bits 

@ heavy-duty hydraulic 
circuit—assures accurate 
keyways 

© compact, 21” x 61”—no 
special foundation 

Send for Bulletin 34 


E. W. BLISS COMPANY 
CANTON, OHIO 





American Machinist/Metalworking Manufacturing * May 16, 1960 CIRCLE 352 READER SERVICE CARD 











MANHATTAN 
DIAMOND WHEELS 


Cut Cool and Free—Last Longer 


Manhattan Diamond Wheels are engineered to give you 
faster, cooler cutting and longer life. 


Advancements in Diamond Wheel construction and NEW 
RESINOID BOND developments fully utilize the advan- 
tages of both man-made and natural diamond insuring top 
performance from all Manhattan Diamond Wheels. 


TRY Manhattan Diamond Wheels on your toughest appli- 
cation—find out for yourself how they perform in your 
plant—under your conditions—on your operation. 


ENGINEERED 


¢ New Bonds 
¢ Longer Life 


* Bonded for Specific 
Grinding 
Requirements 


¢ Natural or 
Man-made Diamonds 


“MORE USE PER DOLLAR” 


WRITE TO DIAMOND WHEEL DEPARTMENT 


Biome RA MANHATTAN RUBBER DIVISION—PASSAIC, N.J. 


ws MORE USE 
PER DOLLAR” 


RAYBESTOS-MANHATTAN, INC. 
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free 





from 














BUSINESS REPLY CARD 


Ne Postage Stomp necessory if mailed in the United States 


Postage will be paid by— 
New York 36, N. Y. 


American | Metalworking 
Machinist / Manufacturing 








330 West 42nd Street 
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These handy, prepaid cards will 
bring you more data on: 


| This card expires 7/15/60 
Reader Service Dept. 


@ PRODUCTS ADVERTISED 
e NEW EQUIPMENT DESCRIBED 


64 


a> 
iz 
& a 
e 3% 
z> 
g 
az 


also 


First Closs 


Permit No. 


e COPIES OF CATALOGS 
OFFERED 





LOW 


EVERY ADVERTISEMENT,* 
NEW EQUIPMENT ITEM, 
AND CATALOG OFFERED 

IN THIS ISSUE IS NUMBERED 


* A few advertisements cannot be keyed 
and must be indicated by writing the Advertiser’s 


BUSINESS REPLY CARD 
Ne Postage Stamp necessary if mailed in the United States 


Postage will be paid by— 
New York 36, N. Y. 


name at the bottom of the card. 








330 West 42nd Street 





e for full details on how to use 
these cards. see reverse side... 
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This card expires 7/15/60 


Reader Service Dept. 
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SEARCHLIGHT SECTION 








| more | data? 








it's easy 


1. Circle Key Number(s) 

on these cards that 
correspond(s) to number(s) 

at bottom of advertisement(s), 
new equipment item(s) 

or catalog(s) offered 


2. Print clearly a 
name, title, company name 
and address 


3. Tear Off and Mail... 
We'll do the rest 


Use these time-saving 
cards to keep up-to-date 
with the metalworking 
industry 
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Only 


~ by Threadwell 
—  hasa 












TREADWELL Gi Te ae ~*} a" 
ms a Oot’ 


Benefit? Turbo-Cut’s longer chamfer distributes the 

load over more teeth and breaks up chips to minimize 
olo Mm ole-tol cole|- Mam At ls olen GUM MM olalel-Tamauleluli-tamuleL<-cMmels)ellire 
easier and cleaner on through holes, does a one-pass 
job on blind holes. Only Threadwell makes the genuine 
Turbo-Cut with the longer chamfer. 

PN CrommehZell(ele) (amin 

bottoming chamfer. 





THREADWELL TAP & DIE CO 

SREENFIELD, MASSACHUSETTS 

Stocking Warehouses: New York Cleveland 

Detroit Los Angeles Greenfield, Mass é 


“Dyna-Shift” lathe ups output 25%, tool life 50%, 
—30 Timken’ bearings maintain rigidity, accuracy 


gene merely set the controls of the Dyna-Shift drive 
on this Monarch Series 90 lathe to get the correct 
speed automatically. What's more, the “90” can be kept 
under full load at any speed, using modern tooling. 
Results, reports Monarch, show up to 25% more out- 
put and 50% greater tool life than with other equipment. 
Thirty Timken” tapered roller bearings at vital points— 


spindle, gear box, apron and tailstock—assure constant 
rigidity and accuracy, for maximum economy. 

Most American machine tool builders use Timken 
bearings. Two big reasons are: 1) The taper lets 
Timken bearings take both radial and thrust loads or 
any combination. 2) Precision manufacture of Timken 
bearings assures high precision in the machine. 


BETTER-NESS rolls on 


TIMKEN 


tapered roller bearings 


EXTRA ENGINEERING SERVICE. 
Often, our graduate engineer sales- 
men can solye your bearing prob- 
lems on the spot, at the design 
stage, save you time and money. 


THE FINEST GAGE LAB in the 
industry assures you top braring 
accuracy. Some instruments we use 
measure even the thickness of a 
molecule, split a hair 30,000 times. 
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The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Cable: 
“TIMROSCO”. Makers of Tapered 
Roller Bearings, Fine Alloy Steel and 
Removable Rock Bits, 





